Western University

Scholarship@Western
Canadian Journal of Surgery

Digitized Special Collections

4-1-1967

Volume 10, issue 2
Canadian Medical Association

Follow this and additional works at: https://ir.lib.uwo.ca/cjs
Part of the Surgery Commons

Recommended Citation
Canadian Medical Association, "Volume 10, issue 2" (1967). Canadian Journal of Surgery. 47.
https://ir.lib.uwo.ca/cjs/47

This Book is brought to you for free and open access by the Digitized Special Collections at Scholarship@Western.
It has been accepted for inclusion in Canadian Journal of Surgery by an authorized administrator of
Scholarship@Western. For more information, please contact wlswadmin@uwo.ca.

April 1967

W ILLIAM ED W A R D G A LL IE

135

HISTORY OF CANADIAN SURGERY
AS I R EM EM BER HIM: WILLIAM EDW ARD GALLIE, SURGEON,
SEEKER, TEACHER, F R IE N D 0
R. I. HARRIS, M.B., F .R .C .S .[C ],f Toronto, Ont.
I t is a tradition of our academic life that
we honour the memory of a great person
ality by the establishment of a lectureship
in his name. The purpose is to recall to
successive generations the qualities that
made him great and to inspire those who
come after him with some of the fire of his
genius. It is in this spirit that the Gallie
Memorial Lecture has been established.
I am honoured to have been chosen to
be the first Gallie Lecturer and I express
to the President and the Council of the
Royal College of Physicians and Surgeons
of Canada my sincere appreciation that
their choice should have fallen upon me.
I am proud that they should think me wor
thy of this distinction.
I must remind you also that this lecture
has been made possible by the Gallie Club,
that devoted band of pupils, who raised the
funds necessary to finance this lecture and
transferred the money to our College to be
administered for the accomplishment of
their purpose. To those of you who are
not familiar with the Gallie Club (affec-

°The first Gallie Lecture, presented at the Annual
Meeting of the Royal College of Physicians and
Surgeons of Canada, Montreal, Que., January
1966.
tDeceased.
Reprint requests to Dr. W . R. Harris, 609 Medi
cal Arts Building, 170 St. George Street, Toronto
5, Ont.

tionately called the Gallie slaves, Fig. 1),
I should tell you that it was organized in
1937 by the earliest members of Dr. Gallie’s
new systematic course in surgical training
(Figs. 2 and 3). It continued after that to
include all the young surgeons who had
been trained under his direction until his
retirement from the Chair of Surgery in
1947. They still meet regularly once
a year, as near as possible to his birthday,
January 29.
When I considered how best I might pre
pare this Gallie Lecture, I realized that
several approaches were open to me. I
might consider a survey of the development
of surgeiy in Canada and of Dr. Gallie’s
influence upon it, or I might present the
account of some original work inspired by
his influence. However, for this initial
Gallie Lecture, it seemed to me appropri
ate that I should talk about the man him
self; the more so because I am the oldest
surviving member of the group of young
men he trained to be surgeons. My contact
with him was a turning point in my life.
When I graduated, I was invited by Alex
ander McPhedran to join his medical serv
ice at the Toronto General Hospital and
indeed I did commence an internship with
him. I had also been invited by Alan Brown
to join in his newly established pediatric
service at the Hospital for Sick Children,
Toronto. But the war interrupted both these
opportunities. When I came back from the
war, my fate brought me again into close
contact with C. L. Starr and W. E. Gallie
and this resulted in my appointment to the
staff of the Hospital for Sick Children. This
was the beginning of an intimate associa
tion with him which terminated only with
his death. So for me, as the first Gallie
Lecturer, it seems right that I should speak
about the man himself and the influence
he exerted upon one of his young col
leagues which led to a lifelong friendship.
I think you will be interested to know
that my very first contact with him was as
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Fig. 2.—First Gallie Club Dinner, 1937. (Standing, left to right) S. A. Thomson, J. R. F.
Mills, F. B. Plewes, W . S. Anderson, A. D. McLachlin, J. F. Roberts, F. R. Wilkinson (deceased), T.
R. Sargent. (Seated) H. F. Mowat, R. C. Laird, Professor Gallie, F. G. Kergin, H. R. Ziegler.

a patient when I was 14 years old (Fig. 4).
I had a minor foot deformity for which my
parents took me to the Children’s Hospital.
This was in August 1903. W. E. Gallie had
graduated that year and had just begun his

first internship. In my memory, I can still
recall his tall, youthful figure with the
cheerful grin on his face amusing the pa
tients on the boys’ surgical ward with feats
of sleight-of-hand of which the most spec-

Fig. 3.—Second Gallie Club Dinner, February 6, 1938. (Back row, left to right) H. Hayward
(deceased), C. P. MdCormick, T. M. Steele, J. R. F. Mills, W . S. Anderson, F. P. Dewar. (Centre)
S. A. Thomson, H. R. Ziegler, T. R. Sargent, J. F. Roberts, A. D. McLachlin, T. S. Perrett, C. H.
Greig. (Front) F. M. Greig (deceased), R. C. Laird, Professor Gallie, F. G. Kergin, J. C. Gray, R. K.
Magee.
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...............

Fig. 4.—R. I. Harris as a boy.

tacular was the disappearance of a copper
from his fingertips (Figs. 5 and 6). Where

Fig. 6.—W. E. Gallie, 1903. Aged 21.

Fig. 5.—W. E. Gallie in the Infants Ward, the Hospital for Sick Children, 1903. Aged 21.
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Fig. 7.—Copy of the history of my admission to the Hospital for Sick Children, 1903.

did it go? We never saw. But it did reap
pear from the sleeve of his coat. Remem
ber, in those days a copper was as large as
a quarter and incidentally in those days it
could buy almost as much as a quarter can
today.
Through the courtesy of the Hospital for
Sick Children, I have been able to find the
history of my admission on that occasion.
It is written in Dr. Gallie’s familiar hand
writing, a little more neat and legible than
it became in later years (Fig. 7). The pre
operative preparation was heroic; a grain
and one-half of calomel on each of the two
evenings before the operation, followed in
the mornings by seven drachams of mag
nesium sulphate and on the last morning,
an enema at 2:00 a.m. and another at 7:30
a.m.! (Fig. 8). Happily, I have no recollec
tion of this aspect of my stay in the Chil
dren’s Hospital. But I do remember the
days I spent at the Lakeside Home.

Little did I know then how close our
paths would run together later in our lives.
The time at our disposal on this occasion
does not permit us to review the story of
Dr. Gallie’s life in detail. We must content
ourselves with a biographical sketch and
then attempt to assess the qualities of his
greatness.
He was born in Barrie, Ontario, in Janu
ary 1882, the son of William Gallie and
Anne Gray (Figs. 9 and 10). His father was
a successful planing mill operator and build
ing contractor. I know little of his child
hood but I can remember his telling me
an episode of his adolescence when he
found himself, a shy and awkward boy,
enamoured of the loveliest girl in the
school. He went to her birthday party de
termined to apprise her of his feeling. For
that purpose he spent all his savings on a
bouquet of roses. When he approached her
home, his shyness overcame him so he thrust
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Fig. 8.—Treatment sheet from my history, the Hospital for Sick Children, 1903.

Fig. 9.—W. E. Oallie aged about 2 years.

Fig. 10.—W. E. Gallie, aged about 5 to 6 years,
with his parents and his brother Gordon.
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U N I V E R S I T Y OF TORONTO, WEDNESDAY, MARCH 3 , 1913

Canadian Intercollegiate Champions, 1912-3

lul' K" “
Hotturo.

kf! »“
W. C. U ird, E. II. Jupp, Dr. Gallic (coach), W. B. Caldwell, J . M. Bullet, u u a u cr) Harrv
\\t*Ai«rl>c€ (trainer), G«o, Clarksw, \V, C. iWker.
I r-.nlc Knight, C.H. Sinclair, Hugh Aird J^ R . Strong , B. M. Frith (captain), Howard Webster, J . B. Hanley, A. M.German

Fig. 11.—W. E. Gallie. Coach of the University of Toronto Team. Intercollegiate
Champions 1912-1913.

the roses inside his shirt lest he should ap
pear conspicuous. When he entered her
home he found her so much the queen of
the party that he never did find an op
portunity to convey to her his sentiment or
the roses which meantime were scratching
his chest. He left the party in bitter dis
appointment and, departing, threw the
roses over the nearest fence vowing to
have nothing more to do with women.
In 1843 a Grammar School was estab
lished in Barrie. It later became the Barrie
Collegiate Institute. This is the school that
Dr. Gallie attended, and there he formed
friendships which endured throughout his
life. He was fond of telling us that William
Osier was once a pupil in the Barrie Gram
mar School.
During his high-school days, he played
hockey on the Barrie Junior Ontario Hock

ey Association team and was one of Barrie’s
best players. He continued his interest in
hockey while an undergraduate at the
University of Toronto. In New York also he
played hockey on the St. Nicholas team.
It was there that he sustained an injury
which troubled him for the rest of his life.
An opposing players skate penetrated his
boot and cut the right posterior tibial ten
don. This resulted in a weak pronated foot
for which he had to wear a Whitman plate.
Years later when he was on the staff of
the Children’s Hospital, he became the
coach of the University of Toronto Intercol
legiate Hockey Team which won the Inter
collegiate Championship in 1912 and 1913
(Fig. 11). Still later he was the Chairman
of the Hockey Athletic Advisory Board of
the University. He was an avid university
hockey fan. It was he who initiated the
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Bali Planing Mill Co. Staff 34 Years Ago

A

Above is shown a grgup. mostly employees of the Ball Planing Mill Co., taken on the Bayfield St. front of
the plant in 1903 The stalwart youth shown in the open doorway is the now eminent surgeon. Dr. W. Ed
ward Gallie, while at the other end of the picture the present head of the organization. J, H. Rodgers, is
shown as a juvenile with a flowing tie. Beside him stood his brother Joseph who was drowned in the bayin 1908. This photogravure appeared in Canada Lumb ermen and it is with the courtesy of that paper it is
published in The Examiner.
Readme from left to right those pictured in the group were: In front. Jim Malloy. Samuel Blakeley
and Harry Phillips. Buck row Wm. Gallie. Ed. Gray. Geo. Rankin, A. Frank Dobson. Ed. Gallie. J. D. Rod
gers. Geo. R. Rodgers. Walter Patterson, (next man Unidentified). Archie Graham. Wm. Partridge. Addison
Henry. Wm Meakings. Jock Smith, Jack Wells, James Moran. Frank Fennell, Harry Oliver. In front. Jos
Rodgers, John H. Rodgers Boy Andrews.

Fig. 12.—W. E. Gallie (against open door) when he shingled roofs.

A
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plan which took the University Allan Cup
Champions of 1927 to Switzerland in 1928
as the Varsity Grads and there they won
the Olympic Championship. Senator (Dr.)
Joseph Sullivan was a member of this team.
I have heard him tell more than one
story of his decision to enter medicine.
During one summer vacation, he was em
ployed by his father to shingle a roof (Fig.
12). You can imagine the tall youth
sprawled on the slopes of the roof nailing
shingles in place. He found this task unin
spiring and determined that his destiny
was not to be a building contractor. About
that time or perhaps earlier, a school friend
who had congenital torticollis had gone to
Toronto where his deformity was corrected
by C. L. Starr. The great improvement
which resulted made an impression upon
W. E. Gallie and gave him an inclination
towards medicine.
At any rate, when he matriculated from
Barrie Collegiate Institute in 1899, aged
17, he entered the Faculty of Medicine of
the University of Toronto. He graduated
in 1903, the youngest member of his class.
He spent the next year, 1903-1904, as an

intern at the Hospital for Sick Children
( that was the year in which I first met him).
The following year, 1904-1905, he interned
at tlie Toronto General Hospital and the
third year, 1905-1906, at the Hospital for
the Ruptured and Crippled in New York.
During his internships in Toronto, he
came into contact with two men who in
fluenced him greatly: George Armstrong
Peters and C. L. Starr. George Peters died
in 1907 so that his period of contact with
W. E. Gallie must have been brief, chiefly
the two years of his internship in Toronto.
Yet the impression he made on W. E. Gallie
was profound. To quote from Dr. Gallie’s
biographic sketch of Peters, “I was young
and overwhelmed with the personality of
this remarkable man. I was one of his last
house-surgeons, both at the Hospital for
Sick Children and the General Hospital
and the influence he had upon me during
those years decided the type of career I
would follow.”
C. L. Starr, in a different way, was also
a strong personality and also wielded an
influence on W. E. Gallie which I shall have
occasion to discuss a little later.
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When W. E. Gallie returned to Toronto
from New York in 1906, he obtained an
appointment on the staff of the Children’s
Hospital as an orthopedic surgeon. In the
following year, he was appointed junior
surgeon on the staff of the Toronto General
Hospital. These two appointments ran con
currently until 1910, when he retired from
the Toronto General Hospital to devote his
whole time to the Children’s Hospital, as
assistant to C. L. Starr who was then chief
of the orthopedic service. In 1913, the staff
of the Children’s Hospital was reorganized.
C. L. Starr became surgeon-in-chief and, of
the old staff, only W. E. Gallie was re
tained. Together they formed the nucleus
of a new staff of their own choosing.
In the four years that elapsed following
his return to Toronto in 1906, Dr. Gallie
began the publication of original work
based upon research. It was then that he
developed a technique that he continued
to use successfully throughout his life. His
interest was in clinical problems and what
could be done to cure them by new or im
proved surgical procedures. To find the
answer, he turned to animal experimenta
tion. This was essentially the approach to
surgical problems of John Hunter and es
pecially of Lord Lister. There was no
greater modern exponent of this technique
than W. E. Gallie. In his hands it produced
important new advances in surgical treat
ment.
His first research was into the use of ten
don fixation to stabilize paralytic feet. His
first publication on this subject was in 1913.
It recorded the result of several years of
work. Other papers followed in succeeding
years. This work brought him immediate
recognition in the world of orthopedic surg
ery, so that in 1914 he was elected to mem
bership in the American Orthopaedic As
sociation.
His next researches were concerned with
the growth and repair of bone, and the
transplantation of bone in the form of bone
grafts. In these researches he invited the
collaboration of D. E. Robertson, then
newly appointed to the staff of the Hos
pital for Sick Children. This wide-ranging
work continued until the outbreak of war.
The results were published in several diff
erent papers and were summarized finally

Vol. 10

in the British Journal of Surgery in 1919.
In March 1914, W. E. Gallie married
Janet Louise Hart; this was the happiest
event of his life. Beautiful, serene and
gracious, she presided over their home with
competence and warm hospitality. No one
who has shared in those happy social occa
sions will ever forget them. His life was
greatly enriched by his wonderful wife
and he adored her. Though she is not able
to be with us today, I know that she is with
us in spirit.
The war depleted the staff of the Hos
pital for Sick Children. In 1914, D. E. Rob
ertson went as medical officer to the First
Battalion in the Canadian Expeditionary
Force. Bruce Robertson joined No. 2 Casu
alty Clearing Station. C. L. Starr went to
England to direct the Canadian Special
Treatment Hospital at Granville. This left
W. E. Gallie with the sole responsibility
for the surgery of the Hospital for Sick
Children and to this was shortly added the
responsibility for the surgery at Davisville
Military Hospital, Toronto. With his private
practice, it was a load to tax the strength
of a giant. Some relief came when D. E.
Robertson was recalled to support the de
pleted staff of the Hospital for Sick Chil
dren.
Late in 1917, C. L. Starr returned to Can
ada to become consultant in orthopedic
surgery to the Director General of Medical
Services at Ottawa. W. E. Gallie replaced
him at the Canadian Special Treatment
Hospital which by then had moved to Bux
ton. He remained there until June 1919.
During the last months of his period of
service in England, he successfully com
pleted the final examination for the Eng
lish fellowship (F .R .C .S .[E n g .]). He had
taken the primary examination in 1909 on
a brief visit to England. He prided himself
that he had taken both examinations with
out any tutorial instruction in England.
This was what his much admired teacher
George Peters had done and doubtless this
influenced W. E. Gallie in his approach to
this formidable hurdle.
In 1921, C. L. Starr became Professor of
Surgery and Surgeon-in-Chief to the Tor
onto General Hospital. W. E. Gallie suc
ceeded him as Surgeon-in-Chief to the Hos
pital for Sick Children. C. L. Starr accepted
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At the Hospital for Sick Children, he con
the Chair of Surgery on the understanding
that it would be a full-time responsibility, tinued C. L. Starr’s work of building up a
the first such surgical appointment in Can surgical staff and drew together a group
ada. This was a revolutionary change in of young surgeons who brought distinction
university policy and meant a considerable to the hospital and to the Toronto School.
C. L. Starr died of coronary thrombosis
reduction in income, but he felt that the
responsibility of directing the teaching of on Christmas Day, 1928. In May of the
surgery in a university school of medicine following year, Dr. Gallie was appointed
demanded the best from its incumbent and Professor of Surgery in succession to C. L.
took precedence over every other interest. Starr. This carried with it the appointment
The eight years, 1921-1929, during which of Surgeon-in-Chief of the Toronto General
W. E. Gallie was Surgeon-in-Chief at the Hospital and, in consequence, he resigned
Hospital for Sick Children, were filled with from the Hospital for Sick Children.
There is a dramatic element in the associ
accomplishments. On his return from the
war, he began a series of experiments de ation which existed between C. L. Starr and
signed to demonstrate the feasibility of W. E. Gallie. These two personalities with
transplanting fascia and tendons. Dr. A. B. visions and ideals for the future of surgery
LeMesurier was associated with him in this chanced to come together when their ages
work. Having demonstrated in rabbits that were such that one could follow the other.
fascia and tendons could be transplanted At first their relationship was that of teach
and survive, they applied this principle to er and pupil. Later they were colleagues in
the repair of a wide variety of anatomical the development of a new surgical staff at
defects, especially hernias. The first paper the Children’s Hospital. Finally the one
on the subject was published in 1922 and followed the other in the Chair of Surgery,
many papers concerned with “living su completing the task which his mentor had
tures” followed in the next 20 years. In initiated and adding his own great contri
April 1924, he delivered a Hunterian Lec butions to the development of the Depart
ture before the Royal College of Surgeons ment of Surgery.
More than once W. E. Gallie said to me,
of England on the subject of the “Trans
plantation of Fibrous Tissues in the Repair “C. L. has ploughed the field; I have reaped
of Anatomical Defects”. This is said to have the harvest.” In a chronological sense there
been the first Hunterian Lecture delivered is some truth in this statement even though
it does not do justice to his own accomplish
by a Canadian Fellow.
In November 1924, he was invited to ments. As a young man he learned much of
accept the position of Surgeon-in-Chief of the craft of surgery from C. L. Starr and
the Hospital for the Ruptured and Crippled later he completed the reorganization of the
in New York City. This was a flattering surgical staff of the Children’s Hospital
opportunity. This hospital then, as now, which C. L. Starr had commenced. His debt
was a world-famous centre of orthopedic to C. L. Starr was indeed considerable but
surgery in which both he and Dr. C. L. he amply repaid it with the advances he
Starr had served as residents. Former chiefs made when he became Professor of Surg
of service had been such outstanding fig ery, particularly the establishment of the
ures as Virgil Gibney and Royal Whitman. systematic training plan for surgeons and
The salary offered was $35,000 annually, a the integration of the local hospitals into
fabulous sum in that day, when C. L. Starr, a university teaching unit. Over and
as Professor of Surgery at Toronto, was above this, W. E. Gallie had abilities which
receiving $10,000 annually. W. E. Gallie C. L. Starr did not possess. This was par
went to New York to discuss the invitation ticularly true of his genius for research
with the Chairman of the Board of which was entirely lacking in C. L. Starr.
Not only did these two personalities
Trustees, came back and finally wrote de
clining the offer since he had made up his chance to come together at ages such that
mind that, in due time, he wanted to be the one could supplement and enhance the
Professor of Surgery in the University of work of the other, they lived also at a mo
Toronto.
ment that was propitious to their genius.
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In their time there was ferment of new
ideas in surgery, clamouring for wisdom to
direct its energy and incorporate its ad
vances into university teaching. In ortho
pedic surgery, in which they both had an
interest, the advances of Lister’s antiseptic
surgery and the aseptic era which followed,
were just beginning to bear fruit. It was in
1911 that Hibbs and Albee separately pub
lished the first papers on spinal bone graft.
This really marked the beginning of modem
orthopedic surgery. Other fields of surgery
were expanding with equal rapidity, stimu
lated by great advances in the sister sciences
of medicine, physiology and biochemistry.
A good example is the isolation of heparin
and then its application to cardiovascular
surgery. The world of surgery was bur
geoning. We were fortunate to have two
men with vision and the ability to meet the
challenge.
In many respects their personalities were
different. To the world at large, C. L. Starr
seemed reserved and stern. His colleagues
and friends soon learned that this was a
facade which concealed a warm heart and
a friendly disposition. He was the soul of
integrity. He had the highest ideals for
surgery and aimed at perfection. He de
manded and expected the highest quality of
surgical performance from his staff. I can
remember one or two occasions when, with
some asperity, he called my attention to
this or that detail of my work, which he
considered less than perfect. At the time I
was hurt. It seemed a trivial criticism that
reflected inadequate appreciation of the
whole work. I soon learned that this was
part of the high standard of performance
he set for himself and demanded of his
associates. He did recognize merit in work
well done and his few astringent words
of praise were prized the more because they
were not lightly awarded.
The personality of W. E. Gallie was en
tirely different. He was openly friendly and
warmhearted. He shared his enthusiasms
with his younger colleagues. In many in
stances he also shared his researches with
his colleagues to their instruction and to
the enhancement of their prestige. He was
inspired by ideals similar to those of C. L.
Starr, perhaps in part acquired from him.
He preserved among his documents and
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passed on to his successor, certain notes he
had made of C. L. Starr’s thoughts for the
future of the Department of Surgery in
Toronto. His aims may have been similar
to those of C. L. Starr but his methods for
their attainment and his personality were
different and therein lay his greatness and
his charm.
His period as Professor of Surgery was
the greatest in a life filled with achieve
ments. He won the loyalty of the staff of
the Toronto General Hospital, no mean
achievement when he was the second Pro
fessor of Surgery to come from the
Children’s Hospital. He brought the
Toronto Western Hospital and St. Michael’s
Hospital into the university orbit so that
their teaching staffs held university ap
pointments.
His greatest accomplishment in this peri
od was the establishment of a systematic
course of training in surgery designed to
give each resident adequate experience in
the basic sciences and in surgery, and to
qualify him to sit for the examinations of
the Royal College of Physicians and Sur
geons of Canada. This was a plan which
had been long in his mind. It was the first
such course in Canada and indeed was in
advance of any training course in England

Fig. 13.—Jacques Bourgeois—Lieutenant, R.C.N.
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and of many in the United States. It was
an instantaneous success and has been w ide
ly adopted throughout Canada. The first
three residents commenced their training
in 1931 and his program still continues on
an expanded basis.
One happy outcome of this training plan
was the attraction it provided for young
French-Canadian surgeons to come to Tor
onto for their surgical training. Dr. Gallie
had a warm friendship for his French-Cana
dian colleagues in surgery. Among them
was Professor B.-G. Bourgeois of the Uni
versity of Montreal. From their friendship
and mutual interest in the training of sur
geons, it transpired that Professor Bourgeois
sent his son, Jacques, to Toronto for his
surgical training. In the Gallie Course he
was the first of a long list of young FrenchCanadians who have been trained in this
program. Alas! that he is not with us today
to take his place among the Gallie Slaves.
He was killed in 1942 while serving with
the Royal Navy in the attack on Oran
(Fig. 13).
In 1941, Dr. Gallie was elected President
of the American College of Surgeons. After
Pearl Harbour in December of that year,
the formal meetings of this college were
suspended so that Dr. Gallie had the unpre
cedented experience of holding the office
of president for six years. During these
years his responsibilities to the American
College were great but he discharged them
to the entire satisfaction of his American
colleagues.
During the war, Dr. Gallie was instru
mental in arranging with the Director Gen
eral of Medical Services the return of young
surgeons to Canada for six months of serv
ice as residents in university hospitals. This
proved to be a very valuable plan. These
young medical officers brought back the
latest information on war problems and
they in turn benefited by renewed contact
with university practice and teaching.
Dr. Gallie retired from the Chair of Sur
gery in 1947 at the age of 65 years. His
university colleagues, his pupils and his
many friends joined together to express
their warm regard for him at a dinner. They
made this the occasion of presenting to him
his portrait by Cleeve Horne ( Fig. 14) and
three volumes of original essays in surgery,
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Fig. 14.—W . E. Gallie. Portrait by Cleeve H om e.

written by his colleagues and pupils as a
tribute to a great teacher and a great per-

Fig. 15.—Three volumes o f essays in surgery
presented to W. E. Gallie in 1947.
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Fig. Hi.—Frontispiece of Gallie volumes.

sonality ( Figs. 15-17). These volumes gave
him endless pleasure and he treasured them
to the end of his life. On this occasion also
one of his patients took the opportunity to
express his gratitude by a gift to the Uni
versity of $25,000 to establish the William
Edward Gallie Trust to further graduate

study in surgery. The same patient added
another $25,000 to this trust five years
later.
The years following his retirement were
not idle. He was active in the affairs of the
American College of Surgeons and particu
larly in the campaign initiated by that body

r
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Fig. 17.—Endpiece of Gallie volumes.

to eradicate fee splitting from the practice
of surgery. In Canada also he led a cam
paign against this unethical practicethrough the agency of the Toronto Acad
emy of Medicine, the Ontario Medical As
sociation and the Royal College of Physi
cians and Surgeons of Canada—which has
done much to eradicate the evil.
In 1951 he interested his friend, Mr. R.
S. McLaughlin, in establishing the R.

Samuel McLaughlin Foundation. This en
dowment finances the advanced postgrad
uate studies of prospective teachers in
Canadian medical schools. In addition it
has established the John Oille Memorial
Scholarship in the University of Toronto
for research and teaching in the field of
cardiovascular disease and the McLaughlin-Gallie Visiting Professorship to Canada.
The latter is administered by our College.
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Since its inception in 1951, the McLaughlin
Foundation has financed the postgraduate
studies of 311 McLaughlin Fellows,
amongst whom are 61 young French-Canadian doctors. Many of these McLaughlin
Fellows are with us today.
Mr. McLaughlin’s gift has been a unique
benefaction and has greatly assisted the
staffing and advanced the quality of teach
ing in Canadian medical schools.
Many honours came to W. E. Gallie in
the course of his long career. As an intern
he was awarded the “Gold Headed Cane”
by the Toronto General Hospital for the
high quality of his work (1904). He was
first to win the George Armstrong Peters
Prize in Surgery of the University of Tor
onto (1909). He was the Charles Mickle
Fellow of the University of Toronto in 1930.
He delivered the Hunterian Lecture before
the Royal College of Surgeons of England
in 1924 and the Moynihan Lecture in 1947.
On the latter occasion he was awarded the
Gold Medal of that College “ f o r d i s t i n 
g u is h e d
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greatest distinction that the Royal College
of Surgeons of England bestows. He was
the 20th recipient in 150 years and shared
the honour with such leaders of English
surgery as Sir James Paget and Lord Lister.
He became Doctor of Science honoris causa
of McGill in 1948, Doctor of Laws Toronto,
1951, Doctor of Science, University of
Rochester, in 1956. In 1955, together with
other eminent persons, including Prince
Philip, he became an Honorary Fellow of
the Royal College of Surgeons of Edin
burgh on the occasion of the 450th Anni
versary of its founding. At this event he
delivered the address on behalf of the new
Fellows. He was Dean of the Faculty of
Medicine of Toronto from 1936 to 1946. He
was President of the American Orthopaedic
Association in 1932 and of the American
Surgical Association in 1948. He was a
Founding Fellow of this College and VicePresident (Surgery) from 1937 to 1939.
He was active almost to the last day of
his life. At the end of June 1959 he was
salmon fishing in Quebec. The best fishing
he had ever known. He killed his limit of
six fish before noon and walked four miles
to and from the pool. He died on September

A
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Fig. 18.—Gold Medal of the Royal College of Surgeons of England. Awarded to W. E. Gallie
in 1947.
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25. 1959 of widespread squamous-cell
carcinomatosis arising from a tooth socket.
It is well that his last illness was brief.
What manner of man was this who ac
complished so much and influenced so
greatly the world of his day? He was great
beyond ordinary standards. Few leaders in
surgery have won such respect and affec
tion from their colleagues and pupils as did
W. E. Gallie. Surgeons before him by their
work have won fame which has com
manded admiration. Not many have done
this and in addition are remembered even
more wannly for their personal qualities.
He was gifted with high intelligence and
boundless energy, a wonderful and unusual
combination. He absorbed knowledge easily
by diligent concentration. Hard work ac
counted for much of his great accomplish
ments. He once addressed the students of
Upper Canada College and concluded his
address by assuring them that the secret
of success was enshrined in the College
motto: “Palmam qui meruit ferat” which
he paraphrased for them as “Hard work
brings home the bacon.”
He had an open mind unhampered by
any fixed ideas. This often enabled him to
assess the true importance of an obscure
detail in the history or the physical exam
ination of a patient which proved to be the
key to the diagnosis. He was always seek
ing new and better treatment of surgical
problems. This imaginative approach en
abled him to glimpse the possibility of new
forms of surgical treatment and was the
basis of many of his contributions to sur
gery. He had an inquiring mind and he
succeeded in transferring some of his quest
ing spirit to his pupils. Much of what they
have accomplished is due to the initial
stimulus they received from him. He was
prodigal of new ideas which might be
worth investigation. Ward rounds and staff
meetings were stimulating and inspiring.
Nearly always they revealed some problem
worthy of study and there was a genial
warmth about such occasions which made
them memorable events. He was a great
source of energy, enthusiasm, ideas, stimu
lation and warmhearted encouragement.
His administrative skill was of high qual
ity. He excelled in leadership of the men
whom he was called upon to direct. Few
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indeed failed to respond to his stimulus. He
made all feel that while he might be the
titular head, success could be accomplished
only by The Team, in which each member
was equally important. His two great hos
pital appointments, as Surgeon-in-Chief at
the Hospital for Sick Children and at the
Toronto General Hospital, in each case led
to the welding of the staff into a hard
working enthusiastic group whose accom
plishments reflected their common purpose
to seek new knowledge of surgical prob
lems.
He was fond and proud of the young
men and young women who came to him
for training. After he established the Gallie
Course he abandoned any further experi
mental work in surgery. He devoted most
of his time and energy to the training of
young surgeons. He gave them responsi
bility and allowed them to deal with surgi
cal problems to the best of their ability,
always in the background if they needed
help. If they got into trouble, he restored
their confidence by telling them of some
of the problems he had had. His pride in
them led him to extol their merits to his
friends. “So and so (which would be his
present resident) is the best resident I have
ever had.” He had a special pride in the
two women he trained, Jessie Gray and
Marjorie Davis, and their subsequent
careers have amply justified his judgment
of them.
He was a great clinical teacher, at the
bedside and in the lecture theatre. He al
ways managed to find an unusually inter
esting patient who illustrated the point he
wished to drive home. Or he would produce
a pathological specimen or half a dozen
lantern slides (uncovered after strenuous
search through his immense collection),
which portrayed the pathology of a prob
lem or the result of its treatment. All this
was presented in felicitous English, with an
amusing anecdote or two thrown in which
made his instruction stimulating and mem
orable.
His great qualities as a surgeon, as an
administrator and as a teacher were ex
celled by his even greater qualities of per
sonality and character. He was openhearted and friendly. He shared his
thoughts and his experiences with those
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about him so that each felt he was his con
fidante. In return he regarded their affairs
as his concern equally with his own. He
shared their problems and helped in their
solution. He nurtured their ambitions and
helped in their achievement. He shared in
their setbacks and disappointments, always
wise and comforting. There are innumer
able memories of his kindness and that of
his wife to those in trouble. The warmth of
their friendship enveloped us. He was
never too busy to listen to anyone’s prob
lems and always ready with sound advice.
How he met these demands upon his time
in the midst of his great responsibilities is
a mystery, but there never was the slightest
hint that his time was limited. When mo
ments of success came to him, his first
thought was to share the knowledge with
his friends and they learned that he was
equally interested in their achievements.
His life was full of warmth and mirth.
He always saw the happy and amusing as
pect of a situation. Though he had his
share of misfortunes, he was not long de
pressed by them. The strongest memories
of him are associated with his twinkling
eyes, his merry chuckle or hearty laugh
(Fig. 19). He enjoyed a good story and en
livened ward rounds and staff meetings
with the latest addition to his collection.
He was wise in counsel and this won
him respect in high places. His towering
figure and handsome countenance were
familiar in university circles and in the
meetings of a score of surgical societies. He
was as highly regarded in international
bodies as he was in Canada. It was signifi
cant that the American College of Sur
geons was content to leave their affairs in
his hands for six years; a great tribute to
their feeling for him.
Though he has left us and we miss him
sadly, his influence lives on in his work and
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Fig. 19.—W. E. Gallie.

through his pupils. The world is a better
place for his having lived in it and we re
member with pride our friendship with
him.
As I look around this audience and re
alize how many of his Gallie Slaves are
here, and how many of the McLaughlin
Fellows are attending this meeting and
when I look at the program and see how
many of the papers are contributed by men
he influenced, I think of the inscription
which is carved in the crypt of St. Paul’s
Cathedral in London, to commemorate the
genius of Sir Christopher Wren, “Si monumentum requiris, circumspice” (“If you
seek his monument, look about you”). It
could apply equally well to W. E. Gallie.
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O RI G I N A L ARTICLES
CLINICAL EXPERIENCES WITH LYMPHOGRAPHY0
H. B. SHIBATA, M.D., J. L. VEZINA, M.D., A. P. H. MeLEAN, M.D., F.R.C.S.lC],
A. D. TURNBULL, M.D. and E. J. TABAH, M.D., F.R.C.S.[C], Montreal, Que.

The radiographic visualization of lymphat
ic structures in the abdomen, pelvis, retro
peritoneal and axillary regions, once a tech
nical challenge, is now an expedient and
efficient diagnostic procedure.1'4
Lymphography was performed on 125 patientsf at the Royal Victoria Hospital,
Montreal. The experience thus obtained
has shown that this procedure is valuable
in establishing a diagnosis and in selecting
a program of therapy.
Method
The method originally described by Kinmonth5 is used. The lymphatic vessels are
visualized following the intradermal injec
tion, into the dorsal web spaces of the
hands or feet, of 0.2 ml. of 11% alphazurine
2G (patent blue dye) diluted to half-strength
with 2% lidocaine. The vessel is cannulated
through an incision over the outlined
lymphatic channel using a No. 27 or No. 30
fine needle attached to a PE 10 polyethy
lene tubing. This tubing is connected to a
20-ml. syringe containing 38% ethiodized
oil (Lipiodol Ultra-Fluid; Ethiodol) which is
injected into the vessel with a variable rate,
automatic, temperature-controlled injector
pump. Recent modifications are the use of
large-bore catheters from pump to needle,
a white, grooved, plastic strip in which the
lymphatic vessel is rested for easier cannulation, and a fine plastic cannula for in
sertion over a metal stylette into the vessel.
With these modifications there is less leak
age of injection material, and less danger
of dislodgment of the cannula. With pres
ent methods, an infusion of both lower
limbs requires approximately 30 minutes.
Control radiographs are taken or the
spread of the dye is visualized through an

image intensifier a few minutes after the
infusion is started to check the position of
the needle in the lumen. The progress of
the radio-opaque oil can be checked or the
filling of the lymphatic vessels can be as
sessed by fluoroscopy. One-hour films are
made to study the flow pattern of the lym
phatic vessels of the region. Twenty-fourhour films are made to demonstrate the
dye-filled lymph nodes and to determine
whether these are normal or not.
In this study, lymphography was used to
investigate patients with the following clin
ical conditions: edema of the extremities;
neoplastic lymphadenopathy due either to
a primary lymphoma or to metastatic can
cer; inflammatory lymphadenopathy result
ing from trauma, infection or parasites; ab
dominal masses of unknown etiology;
pleural or peritoneal effusions; and fever
of unknown origin (Table I).
TABLE I. — I ndications fo b L ym phography
1. Edema of extremities
2. Lymphadenopathy due to :
(a) tumour
(i) primary or lymphomatous
(ii) secondary or metastatic
(b) inflammation
(i) traumatic
(ii) infections
(iii) parasitic
3. Abdominal mass
4. Effusions
(a) pleural
(b) peritoneal
5. Fever of unknown origin

Results
Lymphography was attempted in 125 pa
tients between December 1963 and Decem
ber 1965; 81 (64%) were females and 44
(36%) were males. The age range was 15
to 84 years with the median in the fifth
decade. In 16 of the 125 (12%), the pro
“From the Departments of Surgery and Radiology, cedure was considered to be a technical
Royal Victoria Hospital, Montreal, Que.
leaving 109 patients for study.
Supported in part by a research grant from the failure,
Lymphograms were performed on the
Cancer Research Society, Montreal, Que.
upper limbs of 21 patients, and on the lowiAs of June 1966, 185 patients.
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er limbs of 88 patients. Of the 88, the ex
amination in 16 was unilateral and in 72,
bilateral.
The patients studied were from the sur
gical, medical, gynecological, and urologi
cal services. Breakdown of these patients
by their diagnoses are shown in Tables II,
III, IV and V.
T A B L E I I .— SuBCiicAL P a t ie n t s
Tumours
Skin
Kaposi’s hemorrhagic sarcoma................
Malignant melanoma.................................
Chest
Mesothelioma with pleural effusion........
Abdomen
Mass of unknown etiology........................
Epidermoid carcinoma of anus................
Ascites............................................................
Breast
Adenocarcinomas........................................
Others
Post-traumatic lymphedema of lower legs. .
Congenital arteriovenous fistula....................
Lymphedema secondary to tumour..............
Post-mastectomy lymphedema......................
T otal...........................

1
3
1
5
1
2
17
2
1
2
2
37

TA B L E I I I .— M e d ic a l P a t ie n t s
Lymphomas
Hodgkin’s disease......................................
Reticulum cell sarcoma...........................
Giant follicular lymphoma......................
Lymphosarcoma........................................
Lymphocytic leukemia............................

19
12
2
13
1

Total....................................................................

47

Miscellaneous
Fever of unknown origin.........................
Lymphadenopathy....................................
Lymphedema (lower extremity)............
Retroperitoneal fibrosis............................
Parasitic infestations................................

1
1
1
1
3

T otal....................................................................

7
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T A B L E IV .— G y n ec o lo g ic a l P a t ie n t s
Epidermoid carcinoma of cervix...........................
Vulvar carcinoma....................................................
Ovarian carcinoma..................................................
Bartholin’s tumour..................................................
Endometrial carcinoma..........................................

15
4
1
1
2

Total............................................................................

23

T A B L E V.— U r o lo g ic a l P a t ie n t s
Carcinoma of bladder.............................................
Testicular tumour...................................................
Carcinoma of penis.................................................
Carcinoma of prostate............................................

3
3
3
2

T otal............................................................................

11

tients, the procedure was non-contributory.
It aided in the therapy of 69 of the 109
patients (Table VII). In 40 patients, the
findings on lymphography did not modify
subsequent treatment, partly because 10 of
these 40 were treated in complete disregard
of the findings on the lymphogram. This
may possibly have been due to the clini
cian’s lack of confidence in this relatively
new procedure.
The only complications were encoun
tered early in our experience. Two patients
had sloughing of the skin of the dorsum of
TA BL E V I.— C o n t r ib u t io n o r L ym ph o g ra ph y

to

D ia g n o sis

Contribution
to
diagnosis
Condition

54

The 47 patients with lymphoma consti
tuted the largest group, the second largest
was the 17 patients with carcinoma of the
breast.
The contribution of lymphography to
diagnoses was determined on the basis of
whether the lymphogram aided in the actual
diagnosis of the disease, the staging of the
disease or, conversely, aided in ruling out
the presence of disease.
Of the 109 patients available for assess
ment, lymphography contributed to the di
agnosis in 95 patients (Table VI). In 14 pa-

Yes

No

Edema
Upper lim b.......................................
Lower lim b.......................................

2
3

1

Abdominal m ass....................................

5

Effusion
Pleural...............................................
Peritoneal.........................................

1
1

1

40

1

18
7
8
2
1

2
1
7
1

Lymphadenopathy
Tumour
(a) lymphomas...............................
(b) secondary..................................
(i) gynecological.................
(ii) genitourinary..................
(iii) breast................................
(iv) skin....................................
(v) gastrointestinal...............
Inflammation
(a) traum atic..................................
(b) infections...................................
(c) parasitic.....................................
Total.........................................................

2
2
3
95

14
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the foot when m ethylene blu e was used in 
stead o f patent blue dye. No serious p u l
m onary or other com plications w ere due to
the oily contrast media. Transient nausea
and vomiting w ere noted in a few patients.

TABLE

VII.— C ontribution of

to

T herapy

L ymphography
Contribution
to therapy

Condition

Yes

No

Upper limb.......................................
Lower lim b.......................................

1
3

1
1

Abdominal mass...................................

3

2

Edema

Effusion

Pleural...............................................
Peritoneal.........................................

1
2

Lymphadenopathy

Tumour
(a) lymphomas...............................
(b) secondary..................................
(i) gynecological...................
(ii) genitourinary..................
(in) breast...............................
(iv) skin....................................
(v) gastrointestinal...............
Inflammation
(a) traumatic..................................
(b) infections...................................
(c) parasitic....................................

T o tal........................................................

37

4

10
4
2
1
1

10
4
13
2

2
2
3
69

40

C ase Reports
C ase 1.— E.K ., a 50-year-old white woman,
was admitted with acute right lower quadrant
abdominal pain exacerbated by urination. An
intravenous pyelogram showed non-function
of the right kidney, and normal function of
the left one, with mild dilatation of the lower
calyx, and minimal lateral displacement of the
proximal ureter. A retrograde pyelogram did
not show any ureteral calculi, but showed
hydronephrosis and distortion of the right
distal ureter by a pelvic mass. This mass was
palpable clinically and because an appendical
abscess was suspected, laparotomy was recom
mended. However, this patient had a six-year
history of chronic lymphocytic leukemia that
was well controlled. She had never had peri
pheral adenopathy or abnormal blood picture,
and her white blood count on admission was
6300/c.mm. with a normal differential. Be
cause of this history, lymphography was re
quested to rule out the possibility of a leukemic
mass.
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The lymphograms showed a large lym
phatic mass in the right pelvis, completely
displacing and obstructing the ureter (Fig. la).
The contrast medium in the kidney had been
trapped for two days indicating obstructive
hydronephrosis. Marked leukemic adenopathy
of the pelvis and the abdomen was also noted.
Laparotomy was deferred and radiation
therapy was immediately started. The pain
progressively subsided and 14 days later an
intravenous pyelogram showed that the leu
kemic mass had decreased in size, the ureter
was decompressed, and normal function had
returned to the right kidney which now had
a normal collecting system (Fig. lb ). The left
ureter was displaced by periaortic lymph
nodes.
Case 2.— L.A., a 50-year-old woman, had
been seen regularly over the last six years
because of episodes of pharyngitis, occasion
ally associated with cervical lymphadenopathy.
At the last consultation, a biopsy of a supra
clavicular node revealed giant follicular lym
phoma. The physical examination was other
wise negative. Radiotherapy to the cervical
region was instituted. During the course of
this treatment, lymphography was recom
mended to insure that there was no concealed
abdominal or pelvic adenopathy.
This examination revealed large abnormal
pelvic and abdominal lymph nodes. The ap
pearance was typical of malignant lymphoma
(Fig. 2). Biopsy of a left iliac node confirmed
the diagnosis. It became obvious that the local
irradiation was inadequate and nitrogen
mustard was added to the treatment. After
one month of treatment (Fig. 3), there was
considerable reduction in the size of the lymph
nodes, indicating good therapeutic response.
After five months there was further shrinking
of the nodes. After 10 months, a routine
follow-up showed that the lymph nodes in the
left iliac region had enlarged again. Since the
iodized oil had largely vanished, a repeat
lymphographie examination was requested to
allow proper visualization of this new mass.
This was done one month later, at which time
obvious recurrence of adenopathy in the pelvis
and abdomen, more on the left side, was
visualized (Fig. 4). Systemic chemotherapy
was reinstituted. This case demonstrates well
the rationale and objective of lymphography,
namely, visualization of the lymphatic system,
staging of the disease, judicious choice of
treatment and visible evidence of response to
therapy.
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Fig. la
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Fig. lb

Fig. 1.—(a) E.K. Abnormal pelvic and abdominal nodes. Mass in the right pelvis displacing
and obstructing the ureter. The contrast medium from a previous retrograde pyelogram has been
trapped in the right collecting system for over 24 hours, (b) Intravenous pyelogram made 14 days later.
Shrinking of the pelvic mass by radiotherapy has relieved obstruction of the right ureter; now the
collecting system of the right kidney is normal.

Fig. 2.—L.A. Large, granular pelvic and abdominal lymph nodes. Giant follicular lymphoma.

.1
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Fig. 3.—L.A. Gradual and obvious diminution in size observed during chemotherapy. Note how
each node has kept its original shape.

C ase 3.— G.Z., a 47-year-old man, presented
with sudden swelling of the left leg. There
was a palpable mass in the left pelvis. Physical
examination was otherwise negative. On veno
gram (Fig. 5) the left iliac vein was patent
but was sharply displaced medially by a spaceoccupying lesion. Flattening and displacement
of the bladder was also seen. A lymphogram
(Fig. 6) showed a lymphomatous mass in the
left hemipelvis. The radiological pattern was
that of a lymphosarcoma, and chemotherapy
with cyclophosphamide was instituted. A re
peat film taken two months later showed that
the tumour had failed to respond to treatment
and, indeed, had become larger and was now
causing obstruction of the left ureter (F ig . 7 ).
The drug was immediately changed to vincris
tine and local radiation therapy was added.
Gradually the pelvic mass regressed com
pletely, and the obstruction to the left ureter
and pressure on the bladder and left iliac
vein were relieved.

— >

1

plain film of the abdomen. Additional contrast
medium injected. Treatment resumed.

C ase 4.— W .F., a 21-year-old student from
British Guiana (Guyana), was admitted to
hospital complaining of milky urine of recent
onset. He had had a similar episode five years
before. His chyluria was found to be due to
filariasis. Lymphography (Fig. 8a) demon-
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Fig. 5.—G.Z. Shari) medial displacement of the
left iliac vein and of the urinary bladder by a
pelvic mass.

Fig. 7.—G.Z. Plain film made two months after
the institution of chemotherapy showing that the
tumour is not responding to the agent chosen.
The mass is larger and there is now obstructive
uropathy.

strated gross disturbance of the entire pelvic
and para-aortic lymphatic systems. All normal
channels were obstructed and literally re
placed by thousands of collateral channels,
which were dilated and cystic due to gross
stasis. Also, there was reflux into the mesenteric
and perirenal lymphatics, more so on the left
side. Microscopic particles of iodized oil were
later found in the urine. The thoracic duct
was well visualized, it was grossly dilated up
to 15 mm. in diameter with multiple inter
spersed stenoses, and was obviously blocked
at its venous junction in the neck (Fig. 8b).
The contrast medium can also be seen in the
lymphatics of the left cervical region.
Fig. 6.—G.Z. Lymphogram and intravenous
pyelogram demonstrating a lymphosarcomatous
mass displacing ureter and bladder without ob
structive uropathy of the left kidney.

Case 5.— L. St.O., a 43-year-old white man,
who had had a primary malignant melanoma
of the right infrascapular region that was
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Fig. 8.—(a) W .F. Massive disruption of the lymphatic system, e.g. plexiform lymphangiectasis and
collateral channels in all directions, mostly towards the left renal bed. Chyluria from left kidney. A
renal calyx is visualized. ( b ) Stenosis of proximal thoracic duct with marked dilatation. Escape of con
trast medium into left cervical soft tissues.
previously resected was seen with a mass in
the right axilla, and an enlarged palpable node
in the left axilla as well. Skeletal survey, chest
radiographs and lymphograms of the lower
extremities and retroperitoneal nodes were
negative.
Upper extremity lymphograms were done
the day before operation using ethiodized oil
with chlorophyll. T h e right axillary nodes were
obviously involved (Fig. 9), while the left
nodes appeared normal.
The original tumour site, the intervening
skin, which contained small m etastatic nodules,
and the right axilla were dissected en b lo c.
Postoperatively, on a plain film of the right
axilla, there was no evidence of lymph nodes,
denoting adequate “clean-out” (Fig. 10). The
left axilla was not dissected and is being care
fully followed for evidence of m etastatic
disease.

Fig. 9.—L . St.O. Abnormal lymphatic flow, with
enlarged right axillary nodes invaded by tumour.
Collateral circulation towards the supraclavicular
region.
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Fig. 10.—L. St.O. Complete surgical removal of previously visualized right axillary
nodes on follow-up plain film. Left axillary lymph nodes appear normal.
D iscussion

In our experience, lymphography is of
great help in the diagnosis of disease and
especially in evaluating the extent of dis
ease, and in determining the most effective
form of treatment. In several instances, ex
tensive surgery for malignant disease was
avoided when the metastases were shown
to be widespread and extensive, or when
the regional nodes were completely nor
mal; one could then be conservative and
follow the patient with careful clinical and
radiological examinations.
In many patients with malignant lymph
oma in whom the disease was widespread
on lymphography, the only practicable treat
ment was systemic chemotherapy. In a
number of patients who had a localized
lymphomatous mass—as in the neck or in
one axilla—that was confirmed by lymphog
raphy, radiation therapy to the region was
given. In a few cases treatment consisted
of surgical excision of the mass.

Since the iodized oil (Lipiodol) remains
in the nodes for 12 months or longer, sub
sequent plain films, taken after chemo
therapy or radiation therapy were of great
value in documenting the therapeutic re
sponse in terms of change in lymph node
size. Further follow-up radiographs also de
tected development of lymphomatous dis
ease in previously “normal” nodes, or in
nodes that had become smaller following
treatment. A “negative” lymphogram may
contain microscopic foci of disease, and
this disease may only become evident on
subsequent follow-up films.
Lymphography has been useful at opera
tion to determine whether groups of
nodes have been totally excised. If the
operation is done after lymphography, the
procedure may be controlled radiographic
ally, thus ensuring total extirpation of
lymph nodes. This technique has been
used to assure total clearance of the axilla
in breast cancer.6 It can also be applied to
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patients undergoing radical groin dissecdon for malignant melanoma7’ 8 or carci
noma of the anus, vulva, or penis, and in
retroperitoneal node dissection for teratocarcinoma of the testis.9'12 In several in
stances, the iodized oil was coloured by
the addition of chlorophyll, which stained
the nodes green and made them readily
visible to the surgeon. The green colour im
parted to the lymphoid tissue undoubtedly
improved the completeness of lymphadenectomy.
In the differential diagnosis in five pa
tients with obscure abdominal or pelvic
masses, the procedure was of definite help.
Some of these masses were associated with
ureteric obstruction or distortion and it
was possible to demonstrate whether the
mass was of lymphatic origin or otherwise.
In eight patients, lymphography eluci
dated the pathogenesis of a swollen limb,
especially when venography and arteriog
raphy were done in conjunction with it.
Lymphatic edema can be differentiated
from venous edema. Furthermore, in lym
phatic edema it is possible to determine
whether this is primary, i.e. due to a de
velopmental anomaly of the lymphatics, or
secondary to surgical trauma, radiotherapy,
filariasis, or metastatic cancer.
Lymphography has contributed to the in
vestigation of protein-losing gastroenteropathy.18 In chylothorax or chylous ascites,
whether spontaneous or secondary to a dis
ease process or operative procedure, the
site of duct division or leakage may be
demonstrated by this technique.
Recent refinements in technique14 and
the ancillary use of venography, venocavog
raphy and intravenous pyelography15 have
furthered our understanding of the changes
that take place in the lymphatic system in
a variety of clinical conditions.
Intralymphatic therapy has been wide
ly studied18'19 but as yet it does not seem
to have reached the stage where it can be
considered effective in the treatment of
malignant tumours. Further research and
evaluation is required.
The complications in this series were
negligible. However, this procedure should
be used with great caution in patients who
have a poor respiratory reserve or allergies.

S u m m a r y and C o n c l u sio n s

Lymphography has now become a wellestablished and valuable procedure in the
diagnosis and staging of a variety of clin
ical conditions. Recent refinements in tech
nique have resulted in easier cannulation
of the lymphatic vessels and better visuali
zation of the lymphatic system.
This report deals with clinical experi
ences with lymphograms in 125 patients at
the Royal Victoria Hospital, Montreal. Of
109 patients suitable for assessment, this
procedure contributed to the diagnosis in
95 patients and to therapy in 69 patients.
This procedure is of particular value in es
tablishing the extent of metastases in cer
tain malignant diseases, particularly the
malignant lymphomas, malignant melano
mas and in carcinomas of the skin, anus,
vulva, penis, testis and breasts. It has been
useful in elucidating the nature of obscure
abdominal tumours, and in determining the
pathogenesis of a swollen limb.
Since the iodized oil remains in the
nodes for a period of 12 months or longer,
follow-up studies can be done by means of
plain roentgenograms and their response
to treatment, if any, measured. The com
pleteness of surgical lymphadenectomy can
be determined at the time of operation by
a simple film of the region. The addition
of chlorophyll to the iodized oil will im
part a green colour to the lymph nodes and
make them more visible to the surgeon.
No serious complications to lympho
grams were encountered in this series.
Transient nausea and vomiting were noted
in a few patients.
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TR E A TM E N T O F CIRCULATORY
D ISTR ESS
A ship is said to be in distress if its destiny
is no longer under control; similarly, a living
organism is in distress if it is no longer able
to cope with a physiopathological situation that
is progressing towards death. The term “cir
culatory distress” is a better description of such
a situation than “irreversible shock”. Circula
tory distress is a complex syndrome. Even
simple hemorrhage is followed by various
compensatory mechanisms. There is vasocon
striction. The work of the heart is increased
even while tissue perfusion is becoming less
and less adequate. The exchange of various
substances at the capillary level deteriorates
because it depends on an adequate perfusion
pressure. In a second phase of circulatory dis
tress, the initial ischemia-hypoxia at the capil
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treatment of malignant disease, Brit. J.
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R esu m e
On a procede a la lymphographie chez 125
malades pour juger de la valeur de cet examen.
Ohez 109 de ces patients, la technique a permis
de poser le diagnostic chez 95 sujets et de de
terminer le traitement dans 69 cas. Quarantesept patients presentaient des lymphomes; la
lymphographie a permis de preciser l’etendue de
la maladie et d’evaluer les resultats du traitement.
Cette technique permet d’evaluer la perfection de
la lymphadenectomie. Chez 17 patientes atteintes
de cancer du sein l’evidement ganglionnaire axillaire total a ete prouve immediatement apres l’operation par des films simples de l’aisselle. L ’addition de chlorophylle a l’huile iodee confere aux
ganglions lymphatiques une couleur verte et les
rend plus facile a identifer par le chirurgien. La
lymphographie a permis de preciser le diagnostic
chez cinq patients qui presentaient des masses abdominales d’origine indeterminee et chez huit
patients atteints d’eedeme des membres. Les com
plications ont ete negligeables. Selon les auteurs, la
lymphographie s’est averee un instrument precieux pour le diagnostic, revaluation et le traite
ment de plusieurs pathologies.

lary level is replaced by capillary stasis, water
and plasma shifts into the extracellular space,
and increasing metabolic acidosis develops.
A number of case reports demonstrate the
beneficial effect of the combination therapy—
hydrocortisone-isoproterenol. The pharmaco
logical basis of this treatment is as follows:
Roth agents have a positive inotropic and
chronotopic action on the myocardium thus
increasing cardiac output and coronary blood
flow. Both agents improve the peripheral circu
lation by decreasing the peripheral resistance.
In addition, the administration of isoprotere
nol is followed by an increase in arterial pres
sure and by an increase in venous return to
the heart.— Poisvert, M. e t al.: A method of
treatment of circulatory distress. The shock
treatment by the combination of hydro-cortisone-isoproterenol, J. C hir. (Paris), 9 2 : 131,
1966.
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VALVE REPLACEMENT W ITH THE STARR-EDWARDS PROSTHESIS:
A FOLLOW -UP STUDY OF 30 PATIENTS*
D. KAVANAGH-GRAY, M.D., F .R .C .P .[C ], F.A .C.P., R. H. GOURLAY, M.D.,
F.R .C .S .[C ] and A. N. G EREIN , M.D., Vancouver, B.C.
A t present, in the immediate postoperative
period following Starr-Edwards valve re
placement the mortality rate is low. A hos
pital mortality of 4 to 39% for aortic valve
replacement and 1 to 24% for mitral valve
replacement has been quoted.1'5 The mor
tality and morbidity after discharge from
hospital is less well defined. For this reason
the state of health of the first 30 patients
discharged from St. Paul’s Hospital, Van
couver following Starr-Edwards valve re
placement was studied one to three years
after operation. This group, 16 women and
14 men, ranged in age from 13 to 60 years.
Mitral valve replacement was done in 15,
aortic valve replacement in 11, aortic and
mitral in two, mitral and tricuspid in one,
and mitral, aortic and tricuspid in one. All
patients were in functional class III or IV
(New York Heart Association’s classifica
tion) at the time of operation. After opera
tion, each patient was carefully followed
and examined by one of the authors at
three-monthly intervals.

M o r t a l it y

Eleven of the 30 patients died after dis
charge from hospital, a mortality of 36% .
Deaths occurred between the third and 19th
postoperative month. Six patients died in
the first postoperative year and five in the
second (Fig. 1). Postmortem examination
was performed in all but one case.
The causes of death were as follows:
Bacterial Endocarditis
Bacterial endocarditis due to Staphylo
coccus alhus coagulase negative claimed
the lives of two patients in their third and
fourth postoperative months.
B.G., a 57-year-old woman, had a mitral
valve replacement and was re-explored five
hours later when bleeding resulted in car
diac arrest. She did well thereafter for
“From the Clinical Investigation Unit and the De
partment of Surgery, St. Paul’s Hospital, Van
couver, B.C.

three months but, one week before
death, she developed chills and fever.
Blood cultures were positive for Staphy
lococcus albus. She died despite appropri
ate antibiotic therapy. At autopsy there
was a partial dehiscence of the prosthetic
valve with surrounding endocarditis.6
The second patient, R.D., a 50-year-old
man, underwent aortic valve replacement
because of calcific stenosis and insufficien
cy. Aortic insufficiency persisted in the
postoperative period and the dehiscence
was repaired one month later. Three
months after operation, he was readmitted
with fever, and splenomegaly; blood cul
tures grew Staphylococcus albus. He died
one week later. At postmortem examina
tion, infected vegetations were found on
the valve ring.
The high incidence of endocarditis in the
survivors is particularly disappointing. All
patients undergoing prosthetic valve re
placement received penicillin, four million
units four times daily, and streptomycin,
0.5 g. twice a day for the first seven days
after operation. These antibiotics were ad
ministered because of the evidence from
the laboratory7 and the clinic,8 which sug
gested that such prophylaxis decreased the
incidence of post-thoracotomy infection. It
has been suggested that antibiotic coverage
confined to the postoperative period is in
adequate.
Amoury, Bowman and Malm9 advise the
following regimen for patients undergoing
open-heart surgery: (1) During the 24 hours
before operation, procaine penicillin 1.2
million units, streptomycin 0.5 g., and
methicillin 4 g., is administered intramuscu
larly. (2) During, or immediately after op
eration, the serum level of these drugs is
maintained by the intravenous administra
tion of penicillin 20 million units, and me
thicillin 12 g. daily. Streptomycin, 1 g.
daily, is continued for six days, while the
intravenous antibiotics are maintained for
14 days. At the end of this period, Amoury,
Bowman and Malm recommend oral sodi-
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Fig. 1.—Postoperative status of patients following Starr-Edwards valvular replacement.
The broken lines represent patients who are still living. The solid lines represent patients who
have died. The arrows represent emboli.

um oxacillin, 2 g. daily, for two or three operatively as suggested by Amoury, or in
months during endothelialization. Since the 18 patients given only penicillin and
they established this program, 98 patients streptomycin in the first seven postopera
have undergone valve replacement at their tive days. However, a much larger series is
hands without staphylococcus endocarditis. required to evaluate this prophylactic re
Before this, postoperative endocarditis had gime.
occurred in 13 of 568 patients undergoing
Thrombosis of the Prosthesis
open-heart operations.
A study of such an antibiotic regimen is
In the eighth and 19th postoperative
now under way in St. Paul’s Hospital. Every months, two patients died of massive
other patient to have valve replacement is thrombosis of the prosthesis after an illness
placed on Amoury’s preoperative and post characterized by embolization, fever and
operative antibiotic program as outlined splenomegaly.
above, while alternate patients receive only
H.C., a 47-year-old man, did well follow
penicillin and streptomycin coverage for ing aortic valve replacement for stenosis.
seven postoperative days. Up to the present, In the third postoperative month, he de
endocarditis has not occurred in either the veloped cerebral and femoral artery em
17 patients treated preoperatively and post boli for which anticoagulant drugs were
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administered. The subsequent development
of fever, clubbing of the digits and spleno
megaly led to a clinical diagnosis of bac
terial endocarditis, even though repeated
blood cultures were negative. He died in
intractable cardiac failure in the eighth
postoperative month, despite anticoagulants
and antibiotics. On postmortem examina
tion, a large thrombus was found which
encased the aortic valve and seriously inter
fered with movement of the ball. There
was no microscopic evidence of endocard
itis.
Mrs. E.McL. was given anticoagulants
immediately after mitral valve replacement
but in the eighth postoperative month,
when the prothrombin time was 60% of
normal, she suffered a cerebral embolus
that left her with a permanent left-sided
hemiplegia. In her 19th postoperative
month, she had dental work without anti
biotic coverage (no extractions were done).
Two weeks later she was admitted to hos
pital because of splenomegaly and fever.
The prosthesis valve sounds were muffled
and a loud, blowing, diastolic murmur had
developed along the left sternal border
(pulmonary valve insufficiency?). Blood cul
tures were sterile. Intractable congestive
failure led to death one week later. On
postmortem examination, the mitral valve
was encased in a clot. There was no evi
dence of infection.
Although the clinical picture in both pa
tients suggested bacterial endocarditis, the
diagnosis was not supported by either the
blood cultures or the microscopic examina
tion of the clot or the tissue surrounding
the valves. These two cases have been
placed in a class separate from that of bac
terial endocarditis because the valvular
lesion appears to be a disorder of coagu
lation rather than a sequel to infection.
One patient was not receiving anticoagu
lant drugs and the other had had inade
quate treatment at the time of the first
embolus. Perhaps scrupulous adherence to
a proper anticoagulant program would
have prevented these deaths.
Mediastinitis
One man, E.T., died of mediastinitis 17
months after valvular replacement for cal
cific aortic stenosis. At operation, the aorta
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was wrapped with Teflon to stop bleed
ing. His subsequent course was excellent
and he returned to work as a blaster in
northern British Columbia. Two months
before his death he was struck on the
sternum by a rebounding drill and soon
thereafter developed fever and chest pain.
His death was due to a rupture of a false
aneurysm of the aorta. At autopsy there
was much granulomatous tissue around the
aorta. The graft, acting as a foreign body,
may have predisposed the area to infec
tion. Whenever possible such grafts are now
avoided.
Hemorrhagic Necrosis of the Bowel

Hemorrhagic necrosis of the bowel
claimed the life of one patient, L.B.,10 three
months after aortic, mitral and tricuspid
valve replacement. After operation she re
mained cachectic although congestive fail
ure disappeared and roentgenologic heart
size decreased. Two hours after complain
ing of abdominal pain, she collapsed at
home and was dead on arrival at the hos
pital. At autopsy there was no evidence of
occlusion of the mesenteric arteries or veins.
The distal three feet of the small bowel and
the large bowel to the mid-transverse colon
were black. On microscopic examination,
large areas of extravasated erythrocytes
were noted in the submucosa. The patient
had received anticoagulants continuously
since operation. The association of heart
disease—especially that characterized by
congestive failure—and hemorrhagic necro
sis of the bowel has been reported in the
literature.11’12 In this woman, although the
valvular dysfunction had been corrected,
the bowel infarction seems to have been
related to the cardiac disorder.
Serum Hepatitis

Mrs. T.McL., aged 49, died of serum
hepatitis five months after mitral and tri
cuspid valve replacements which were done
as two separate procedures. Twelve per
cent of patients undergoing open-heart
operations have been reported to develop
hepatitis with jaundice13 and the incidence
appears to vary directly with the age of
the patient and with the amount of blood
used. Since this patient’s death and follow
ing recommendations in the literature,14' 15
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we have administered 10 c.c. of gamma
globulin one week and one month postoperatively to all adult patients undergo
ing cardiopulmonary bypass. To our
knowledge, no more cases of serum hepa
titis have occurred.
Dehiscence of the Valve
N.H., a 51-year-old woman, died in con
gestive failure 15 months after operation.
She had clinical mitral insufficiency postoperatively but refused further surgery. At
autopsy, the mitral valve prosthesis was
detached throughout one-third of its cir
cumference.
Escape of the Ball from the Cage
J.V., a 33-year-old woman, had a No. 9
Starr-Edwards valve inserted as treatment
for aortic insufficiency and was well for 11
months. One week after an embolus lodged
in the femoral artery, she died suddenly.
At autopsy the ball was found to have
escaped from the cage and lodged at the
aortic bifurcation. The ball was yellow and
deformed to a dumbell shape. At the time
of valve replacement, the aortic lumen at
the site of the prosthesis had been con
stricted to repair the aortotomy. Starr et
al.le suggested that constriction of the aor
tic lumen, with impingement of the aorticroot on the ball, would restrict random
motion and predispose to mechanical in
jury. This case was reported elsewhere.17
Myocardial Infarction
Miss E.C., aged 40, died of atheroscler
otic occlusion of the coronary artery and
myocardial infarction 16 months after aortic
and mitral valve replacement.10 After op
eration the patient was free of symptoms
until the day before her death, although a
Grade II (I-VI) mitral, pansystolic mur
mur had persisted. She had sudden, severe
chest pain and died within 24 hours. At
post mortem she had extensive coronary
atherosclerosis and an old and a recent
myocardial infarction. The mitral valve
ring and prosthesis had also separated in
a small area.
Sudden Death
While dancing vigorously 13 months
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after operation, N.G., a 46-year-old man
with an aortic valve replacement, died sud
denly. He had been in excellent health and
had been doing heavy labour before his
death. At post mortem, a small area of the
prosthetic aortic valve ring had not endothelialized and a small clot was found
adherent to this area. The coronary arteries
were widely patent and there was no evi
dence of systemic emboli. Moderate, un
suspected mitral stenosis was also present
but in view of the lack of previous symp
toms, probably did not contribute to his
death.
M orbidity

Twelve patients had 16 emboli during the
follow-up period. All of the patients in the
series were carefully checked by one of the
authors at three-month intervals and were
questioned about possible embolic phe
nomena. Particular attention was paid to
the palpation of the peripheral pulses. Most
of the embolic phenomena were mild and
only two left residua. Some patients, unless
specifically questioned, were unaware that
they had had an embolus. For example,
when questioned regarding speech difficul
ties, two patients reported a transient attack
of headache and loss of speech. Although in
structed to report any unusual phenomena,
neither patient had been sufficiently
alarmed by the aphasia to “bother us”. Em
bolization may be very frequent in patients
with prosthetic valves but their manifesta
tions may be so slight and transient as to
go unreported.
Twelve of the embolic phenomena were
cerebral, three femoral and one brachial.
One woman was left with a permanent
hemiplegia after a cerebral embolus in the
eighth postoperative month. One man was
left with a permanent reading disability
after his third cerebral embolus, in the 14th
postoperative month. In 14 patients, the
symptoms due to emboli cleared completely.
The emboli occurred between the sec
ond postoperative week and the 22nd post
operative month. The incidence of emboli
is evenly distributed through this period.
Although we now use anticoagulants after
operation and maintain them indefinitely,
it was not our policy to use them when
these 30 patients were operated upon. Only
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used for the replacement of diseased valves.
Although the immediate mortality rate has
decreased rapidly as surgeons have be
come more skilled in its insertion and in
the preoperative and postoperative man
agement of the often critically ill patient,
the incidence of late complications show
that further refinements are needed, either
in the surgical techniques or in the valve it
self. Bacterial endocarditis, which caused
two deaths in our series and 15 deaths in
the 74 patients reported by Bjork,18 must
yield to changes in technique or antibiotic
coverage. Both of the reported cases in
this series occurred in patients who re
quired two thoracotomies, and in one the
thoracotomy was done urgently under unsterile conditions. Once blood-stream infec
tion has developed in a patient with a
prosthetic valve, cure is almost impossible
unless the valve is removed. Barratt-Boyes19
reported a patient with bacterial endocard
itis that developed after aortic valve homo
transplantation and was successfully treated
with antibiotics. This suggests that homo
graft valves may be superior to prosthetic
valves in this respect.
Thrombosis of the prosthesis accounted
for two late deaths in this series, and em
boli harassed 40% of the survivors, The
longer these patients are followed the high
er is the incidence of embolization; for
this reason, anticoagulants are now admin
istered and continued indefinitely unless
there is a specific contraindication. Al
though we know of no controlled study
of the problem, embolization appears to
be significantly decreased in those series
where anticoagulants were used.1 In con
trast to the incidence of embolization from
the prosthetic valves, thrombus formation
of the homograft valve is an extreme rarity
and anticoagulants do not seem necessary.
One man died from mediastinitis appar
ently related to the presence of foreign
material in the mediastinum. Such a com
plication should be avoidable and is un
related to the prosthetic valve.
The cause of hemorrhagic necrosis of the
bowel, which claimed the life of one pa
tient, is not clear. Whether the anticoagu
lants
are implicated, or whether a myo
D
cardial lesion led to a reduced cardiac out
The Starr-Edwards prosthesis is widely put is unknown.

six of the 30 received anticoagulants, usu
ally at the request of the referring physi
cian. Of the six who received anticoagu
lants early in the postoperative period, two
have remained well, two had emboli (with
prothrombin times of 40 and 60%), one
died of hemorrhagic necrosis of the bowel,
and one died of myocardial infarction two
months after anticoagulants were discon
tinued. Emboli occurred in two of the six
patients receiving anticoagulants (they had
inadequate therapy at the time), and in
10 of the 24 patients not on anticoagulants.
One man (R.L. with a mitral valve re
placement) suffered a cerebral embolus in
his fourth postoperative month. He was
then given anticoagulants and was well
until the 13th month, when anticoagulants
were discontinued for dental work. A pos
sible cerebral embolus occurred one week
later, producing sudden, transient vertigo
and much anxiety. Since no abnormal
neurologic signs could be elicited, the pa
tient was reassured and one month later a
third embolus resulted in right homony
mous hemianopia with macular sparing
bilaterally. This last embolus has left him
with a memoiy impairment and an inabil
ity to read or write. He was again given an
ticoagulants and has had no further emboli.
He is now in his 26th postoperative month.
Such experiences, and the high incidence
of postoperative emboli (40%), have led
us to use anticoagulants after operation in
every patient and to maintain them in
definitely.
One patient, P.B., aged 60, had a psy
chotic episode that led to hospitalization
15 months after operation. He had had a
similar episode two years before. The psy
chotic episode was not related to operation.
One patient, P.B., had a dehiscence of
the mitral valve after operation and this
was resutured in the 11th postoperative
month. She is now asymptomatic. Two
other patients have had serious separation
of their valves and both are dead. One,
R.D., died of bacterial endocarditis after
the valve was resutured, and the other,
N.H., refused reoperation and died in con
gestive failure.
is c u s s io n
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One patient died of serum hepatitis. This
complication of the use of blood in an
older patient was, of course, unrelated to
the type of prosthesis. The routine use of
gamma globulin postoperatively, or a de
crease in the amount of blood used (hemodilution techniques) shoidd decrease the
frequency of this complication appreci
ably.
Dehiscence of the mitral valve led to the
death of one woman who refused reopera
tion, and necessitated reoperation in an
other. Neither of these patients developed
hemolytic anemia despite the large regurgi
tation. Scannell and Austen1 reported aor
tic regurgitation in seven of 101 patients
who survived aortic valve replacement.
Three of these seven developed hemolytic
anemia and, in two, the anemia has been
corrected with reoperation and correction
of the regurgitation.
One woman died when the ball escaped
from the cage inserted in the aortic region.
It has been suggested that this was due to
constriction by a snug aorta which pre
vented random motion of the ball and led
to mechanical injury.18 Perhaps if a patch
had been used to close the aortotomy and
thereby enlarge the aortic lumen, this com
plication could have been prevented.
Myocardial infarction due to atheroscler
otic coronary occlusion killed one woman
16 months after operation. Perhaps more
careful patient selection using coronary
angiography would exclude such individ
uals from operation. It is our policy to
perform coronary angiograms on all candi
dates for valvular surgery, but even when
fairly advanced coronary artery disease has
been identified, if valve dysfunction is also
severe, the operation has usually been per
formed and we have had some of our most
satisfactory results in such patients.
Su m m a r y

The first 30 patients discharged from St.
Paul’s Hospital, Vancouver following StarrEdwards valve replacements are described.
In a one- to three-year follow-up, 11 pa
tients died—a mortality of 36% . Two died
of bacterial endocarditis, two of throm
bosis of the valve and one each of myo
cardial infarction, homologous serum jaun
dice, mediastinitis, hemorrhagic necrosis
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of the bowel, dehiscence of the valve,
escape of the ball from the cage, and sud
den death. Twelve patients had 16 periph
eral emboli; in two there were permanent
residua. In one patient, a valve dehiscence
was resutured.
The authors wish to express their thanks to Drs.
E. J. Gray, J. Sladen and H. V. Rice for their
assistance in the surgical management of these
patients.
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gery for mitral valve disease with special
reference to a new prosthetic valve by W .
P. Young, V. L. Gott and G. G. Rowe, J.
Thorac. Cardiov. Surg., 50: 835, 1965.
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R e su m e
On a suivi pendant une periode variant d’un an
a trois ans les 30 premiers malades qui ont survecu au remplacement d'une valvule par la prothese de Starr-Edwards a l’Hopital St. Paul, de
Vancouver. Onze de ces malades sont morts, ce

BACTERIAL E N D O CARD ITIS
At the National Heart Institute in more
than 200 patients prosthetic mitral and aortic
valves or both have been utilized for replace
ment of diseased valves. In none o f the pa
tients did endocarditis develop during the
early postoperative period. In three patients
who had aortic valve replacement, late bac
terial endocarditis developed which resulted
in detachment of the prosthetic valve and
massive fatal aortic regurgitation.
The first patient had successful aortic valve
replacement with a flexible Teflon prosthesis.
Thirteen months later all his teeth were re
moved under antibiotic coverage with no com 
plication. Four months following the extrac
tion of the teeth he was fitted with dentures
and shortly afterwards endocarditis— beta
hemolytic streptococcus— developed. Although
the blood cultures subsequently became and
remained negative while he was on heavy
antibacterial therapy, he died about two
months later from cardiac failure due to mas
sive aortic regurgitation.
The second patient had initially partial
aortic valve replacement and about two years
later the entire valve was replaced with a
tricuspid Teflon prosthesis because the previ
ously implanted prosthetic leaflet had frag
mented. Three months later he had nonhemo
lytic Staphylococcus alhus coagulase-negative
endocarditis, two weeks after a myocardial
infarction. After a six weeks’ course o f intra
venous penicillin therapy— 30 million units—
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qui represente une mortalite de 36%. Deux sont
morts d’endocardite bacterienne au cours des troisieme et quatrieme mois qui ont suivi l’operation.
Deux sont morts d’une thrombose de la prothese
dans les huitieme et 19eme mois. On compte un
deces relevant d’une des causes ci-apres enumerees et dans les delais suivants: mediastinite au
17eme mois, necrose hemorragique de l’intestin au
troisie ne mois, hepatite serique au cinquieme
mois, dehiscence de la valve au 15eme mois, fuite
de la bille en dehors de sa cage au lle m e mois,
infarctus du myocarde au 16eme mois et mort
subite inexpliquee au 13eme mois. Les anticoagu
lants n’ont pas ete employes d’office et on a o b 
serve chez 12 malades 16 episodes d’embolie entre
la deuxieme semaine et le 22eme mois, soit dans
une proportion de 40%.

and repeat sterile b lo o d culture, the largely
detached prosthesis from the partially necrotic
annulus was replaced with a Starr-Edwards
ball valve. Four weeks after this operation he
died from heart failure due to massive aortic
insufficiency because o f partial detachment o f
the valve.
In the third patient, the Teflon prosthetic
valve, which was inserted one year previously,
was replaced with a Starr-Edwards valve b e
cause of perforation. Eleven months later,
after extraction of his carious teeth under pen
icillin coverage— 600,000 units the day before,
during, and after the extraction— chills and
fever developed. In the ensuing months, cardi
ac failure and death occurred due to complete
detachment o f the valve, leaving the entire
area from which the valve detached necrotic
and ulcerated.
The experience with these patients and,
with one exception, th e reports of other in
vestigators indicate that when infection b e 
comes established at the site o f a prosthetic
valve, it cannot be eradicated by the presently
available antibiotics. Reoperation in such pa
tients is considered inadvisable and attention
must be directed to prophylactic measures—
application of meticulous aseptic technique at
the time of operation and prophylactic admin
istration of antibiotics on the day before,
during, and for one w eek after the operation.
Similar measures should b e carried out for ex
traction o f teeth.— C hon, L. H. e t al.: Bac
terial endocarditis follow ing aortic valve re
placement, Circulation, 33: 209, 1966.
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MAJOR AMPUTATIONS FOR OBLITERATIVE PERIPHERAL
VASCULAR DISEASE, WITH PARTICULAR REFERENCE TO THE
ROLE OF BELOW-KNEE AMPUTATION*
G. B. PALOSCHI, M.D., F.R.C.S.[C] and R. B. LYNN, M.D., F.R.C.S.[Eng. & Edin.j.t
Kingston, Ont.
W
the arterial circulation to a limb is
reduced below a critical level, severe rest
pain or gangrene may develop and, in spite
of recent advances in arterial surgery, some
form of amputation often becomes neces
sary. However, amputation is an irrevoc
able operation that should only be done
when no other management is possible and,
because amputations are done principally
in elderly people who often have associ
ated degenerative diseases, the first ampu
tation should be the definitive one. The
h en

TABLE I.— D istr ib u tio n

of

thrombangiitis obliterans. The great ma
jority of patients had associated disease in
the form of myocardial ischemia, cerebral
atherosclerosis and hypertensive heart dis
ease, in decreasing order of frequency.
The average age of patients in the two
major groups was similar but there was a
marked preponderance of men in the senile
atherosclerotic group (Table I).
Although the pathological changes in the
vessels of the diabetic and senile athero
sclerotic are similar, the clinical features

P a tien ts A ccording to D ia gn o sis , A ge , S ex and A mputations

Average Total no. of
patients
age
Amputations
Sex
Unilateral Bilateral
Disease
Miale Female Male Female
9
11
62
67
23
23
Diabetes.............................. ... . 12
2
66
59
22
22
2
Senile atherosclerosis........ .... 20
32
1
1
Buerger’s disease...............
1
—
—
46
13
Total.............................. ... . 33

amputation chosen must be one that is
associated with a low mortality and mor
bidity, heals by primary intention, and, as
far as possible, is suitable for early and
complete rehabilitation.
We believe that, in choosing the level
of amputation, the surgeon should be con
servative even though major amputations
are sometimes necessary. Our policy in this
respect will be illustrated in the present
review of 57 amputations done in the last
five years for obliterative vascular diseases
of the lower limbs.

Total
32
24
1
57

of these two diseases are sufficiently dif
ferent to warrant separate consideration
(Table II). In the diabetic, the duration of
symptoms is shorter, and nutritional com
plications and neuropathy are more fre
quent, whereas the senile atherosclerotic
has a longer history, and intermittent claud
ication and acute arterial thrombosis are
more prominent until gangrene develops.
TABLE II.— C linical F eatures of P atients
th e Two M a jor G roups — D ia betes and
A therosclerosis

C l in ic a l M a t er ia l

The study is based on 46 patients in Duration of symptoms
(yrs.)..........................
whom 57 amputations were performed. Gangrene,
sepsis,
Twenty-three patients were diabetic, 22 had
ulceration..................
senile atherosclerosis, and one man had Intermittent

claudication..............
Rest
pain........................
“Presented at the 18th Annual Meeting of the Neuropathy....................
Canadian Cardiovascular Society, Winnipeg, Man., Acute arterial occlusion
November 1965.
Coldness..........................
iSub-Department of Cardiovascular and Thoracic
Total no. of patients...
Surgery, Queen’s University, Kingston, Ont.

in

Senile
Diabetes atherosclerosis
3
23
7
21
13
1
5
23

5
15
17
18
6
7
22

—
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TABLE III. — T y p e

sympathectomy had been done and, in 11
of these, a below-knee amputation was
possible. Phantom limb, although encoun
tered in a few patients, was not treated
other than by reassurance.
Six of the 46 patients were lost to follow 
up and 17 died. In those who died, the
average duration of survival after ampu
tation was nine months in the senile athero
sclerotic group, but two years in the dia
betics.
Despite the fact that the figures show a
longer survival with the more conservative
amputations, we believe that the survival
time after amputation was influenced more
by the associated diseases of the patient
than by the type of amputation (Table V).
Of the 23 patients available for follow 
up, 14 had below-knee amputations (17
amputations), three had Gritti-Stokes am-

o f A m p u t a t io n :
57 P r o c e d u r e s in 46 P a t i e n t s

Aboveknee

GriltiStokes

Belowknee

Total

Diabetes...............
Senile atherosclerosis............
Buerger’s disease..

6

8

18

32

7
—

6
—

11
1

24
1

’total....................

13

14

30

57

O f the 57 amputations, 30 were belowknee, 14 were Gritti-Stokes, and 13 were
above-knee (Table III). In the diabetic pa
tients, below-knee amputations were more
frequently feasible, in keeping with the
peripheral distribution of the arterial
lesions in diabetes. In 44 of the 57 major
amputations, it was possible to retain the
knee joint or leave the patient with an end
bearing stump (Gritti-Stokes amputation).

TABLE IV.— P r o g r e s s A f t e r A m p u t a t io n
Disease

Total

Diabetes
Above-knee.........................
Below-knee.........................
Senile atherosclerosis
Above-knee.........................
Below-knee..........................
TABLE

V.— A g e

and

16 9

Primary healing
average {days)

in

56 O p e r a t io n s

Infection

14
18

15
20

2
3

13
11

16
15

1
1

Revision

Re-amputation

Death

1
1
—

21

P o s t o p e r a t iv e S u r v iv a l o f P a t ie n t s a t T im e o f S t u d y

Diabetes
Amputation

Above-knee..................................................
Gritti-Stokes................................................
Below-knee..................................................

Average,
age (yrs.)

Survival
(mos.)

Average
age (yrs.)

Survival
{mos.)

63
65
68

14
24
36

63
73
64

11
12
8

Healing was by primary intention in most
instances and only two re-amputations were
necessary, both in elderly atherosclerotics
(Table IV). One 58-year-old man died from
pulmonary embolism on the 14th postop
erative day. In 19 limbs, pre-amputation
TABLE VI.— T y p e

of

Senile atherosclerosis

putations (four amputations), and six had
above-knee amputations. Five of the last
six, and two of the three patients with
Gritti-Stokes operations are confined to
wheelchairs. In contrast, only two of those
who had below-knee amputations cannot

A m p u t a t io n a n d C l i n i c a l R e s u l t

Diabetes
Belowknee

GrittiStokes

Total no. of amputations................. ........
11
2
Total no. of patients......................... .......
8*
1
Using prosthesis and walking............ .......
7
Wheelchair.......................................... . . . .
1
1
’"Three double amputees—two working full time.

Senile atherosclerosis
Aboveknee

Belowknee

GrittiStokes

Aboveknee

Total

4
4
1
3

6
6
5
i

2
2
1
1

2
2
0
2

27
23
14
9
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walk and one of these has bilateral ampu
tations (Table VI). Two other bilateral
below-knee amputees are working full time
at their former jobs, one, a 58-year-old
hairdresser, spends as much as 100 hours
per week on her “feet”.
D isc u ssio n

Despite advances in vascular surgery in
recent years, amputation of a limb for
gangrene or severe rest pain is still neces
sary on occasion. This is a serious and ir
revocable step which is often accompanied,
particularly in the elderly patient, by psy
chological overtones.1 It is important that
the first amputation be definitive, that it
carry a low risk, and enable the elderly
patient to walk again and so be self-suffici
ent. Where a comparatively minor pro
cedure, such as transmetatarsal amputation,
is not feasible and a major amputation is
necessary, below-knee amputation is the
procedure that fulfils the criteria outlined.
In a previous study2 that covered experi
ence in the years 1950 to 1955, 75% of our
major amputations were above-knee, but
now more than 50% are below-knee.
When the necessity for amputation is
recognized, the operation should be done
promptly before the patient becomes de
moralized by the presence of the gangren
ous limb or by rest pain. Preoperatively,
infection, diabetes, and cardiac decompen
sation must be carefully controlled. We
have found that routine preoperative digi
talization reduces the cardiac complications
that attend anesthesia and surgery in these
elderly patients.
Correction of fluid imbalances and ane
mia, by blood transfusion if necessary,
minimize complications and ensure wound
healing. The choice of the level of ampu
tation is made by preoperative evaluation
based on the history and physical exami
nation, with particular attention to the
mode of onset of arterial occlusion, the
duration of symptoms, the extent of gan
grene or ulceration, the presence or ab
sence of infection, the state of peripheral
pulses, the state of nutrition and tempera
ture of the skin, and in particular the type
of bleeding at the time of operation. Skilled
anesthesia, meticulous surgical technique,
and choice of an amputation that will heal

by first intention, ensure a smooth course.
Intensive postoperative physiotherapy with
special attention to early ambulation and
prevention of bowel, bladder, and chest
complications has kept our morbidity and
mortality rates to 18% and 2% respective
ly, in contrast to rates as high as 40% re
ported by others.3, 4
We firmly believe that lumbar sympa
thectomy done before or during amputa
tion is an important adjunct to healing by
first intention and may also permit a more
distal amputation.8 This is also supported
by the study of Perlow.6 An additional aid
to determining whether a below-knee am
putation can be done is femoral arteriog
raphy; this was done in 20 of our patients
and with it we were able to assess the
circulation to the perigenicular structures
and hence the suitability of below-knee
amputation. This form of evaluation is far
more accurate than concluding that, be
cause the popliteal pulse is absent, a belowknee amputation will not heal. Indeed, in
several of our patients with absent femoral
pulses, a below-knee amputation has healed
without incident and they are wearing a
prosthesis (Table VII). This, however, has
not been the experience of others.7
TA BL E V II. — A r t e r ia l P u l s e s

and

T ype

of

A m putation

Senile atherosclerosis
No pulses.........................
Femoral only..................
Femoral and popliteal. .
Not recorded...................

Aboveknee

GritliStokes

Belowknee

4
3

3
2

3
G
1
1

—

1

Diabetes
No pulses.........................
Femoral only..................
Femoral and popliteal, .
Not recorded...................

1
5
—
—

2
5
i
—

1
8
7
2

Although our series is too small for statis
tical analysis, it is our impression that a
below-knee amputee is more likely to be
rehabilitated. At this centre we have an
enthusiastic and highly developed Depart
ment of Rehabilitation Medicine. An op
timistic attitude of both the medical and
nursing staff regarding postoperative mo
bility helps the patient to overcome the
emotional impact of losing a limb. Early
ambulation on crutches, the use of tem
porary pylons, vigorous physiotherapy,
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optimistic surroundings, exposure to other
successful amputees, all help a large pro
portion of these elderly people to become
ambulatory and self-sufficient.
Sum m ary

Fifty-seven amputations were performed
on 46 elderly patients with one operative
death. With careful preoperative and post
operative preparation, morbidity and mor
tality rates are minimal. A below-knee am
putation was done in more than 50% of
patients. The majority of these patients are
ambulatory and self-sufficient whereas the
above-knee amputee can seldom be mo
bilized on his prosthesis.

sympathectomy in the treatment of oblit
erative peripheral vascular disease, Canad.
Med. Ass. J., 9 0 : 1147, 1964.
6. P e r l o w , S .: Amputation for gangrene be
cause of occlusive arterial disease, Amer.
J. Surg., 103: 569, 1962.
7. K e l l y , P. J. and J a n e s , J. M.: Criteria for
determining the proper level of amputa
tion in occlusive vascular disease, J. Bone
Joint Surg. [A m er.], 3 9 A : 883, 1957.
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Les auteurs rapportent les cas de 46 malades
souffrant d’affection vasculaire obliterative chez
lesquels on avait du proceder a 57 amputations
majeures. Avec 1’amputation sous le genou, la
mortalite et la morbidite ont ete faibles, la cica
trisation s’est effectuee par premiere intention
et cette operation a permis une readaptation precoce et ideale. Ces patients pouvaient etre classes
dans trois categories: (1) arteriosclerose diabetique, (2 ) arteriosclerose senile et ( 3 ) thromboangeite obliterante. Parmi les malades diabetiques, 40% subirent des amputations bilaterales,
alors qu’on n’en comptait que 10% dans le groupe
d’arteriosclerose senile. L a hauteur de l’amputation eta it dictee par les faits cliniques et par le
degre de Fhemorragie au moment de l’operation.
Les 17 amputations effectuees chez des malades
qui avaient deja subi une sympathectomie guerirent toutes par premiere intention. Plus de 50%
des amputations ont ete faites sous le genou. La
proportion de morbidite a ete de 18%. Un malade
est moit a 1’hopital. II n’y eut pas de difference
entre 1’amputation au-dessus du genou et l’amputation en dessous du genou, au point de vue de la
duree de cicatrisation. La cicatrisation n’a pas ete
retardee chez les diabetiques. Meme en 1’absence
de pouls femoral, il a ete parfois possible de
proceder a 1’amputation sous le genou. A remarquer que 10% seulement des malades amputes
au-dessus du genou sont maintenant en etat de
se deplacer alors que cette proportion atteint
85% chez les amputes sous le genou. L ’amputation sous le genou est l’ooeration majeure a
employer de preference chez les malades souffrant
de maladie vasculaire peripherique.

PULMONARY CYTODIAGNOSIS
The primary aim of pulmonary cytologic
examination is the diagnosis of bronchopul
monary carcinoma. When examination of the
sputum is unsuccessful, lung puncture, a com
paratively harmless procedure, offers great
diagnostic possibilities.
Lung puncture is indicated in patients in
whom roentgen examination, bronchoscopy,
bronchomueosal biopsy, cytologic investigation
of sputum, bronchial washings and other
studies have not been productive; in patients
in whom a diagnostic surgical intervention
cannot be undertaken because of excessive risk,
advanced age, or deformities of the thorax; and
in patients with bilateral, obscure, diffuse lung
pathology that cannot be clarified by other

methods. The contraindications to lung punc
ture are hemorrhagic diatheses, pulmonary hy
pertension,
high-grade
emphysema
with
bullous cysts of the lungs, and arteriovenous
fistula.
Cytologic examination of the pleural exud
ate is almost equal to histologic examination.
It is possible to identify almost all metastatic
lesions and often primary malignant lesions,
e.g. pleural mesothelioma. Cytologic examina
tion differentiates metastatic malignancy from
such lesions as the Hamman-Rich syndrome
or other forms of interstitial pulmonary fibro
sis. Atypical cells of inflammatory origin must
be recognized in exact cytologic diagnosis.—
Morawetz, F .: Problems of pulmonary cytodiagnosis, Krebsarzt, 21: 81, 1966.

We express our thanks to Dr. Bruce Young for
his enthusiastic co-operation in rehabilitating our
amputees.
Referen ces
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COMPLETE URETERAL SUBSTITUTION IN CHILDREN0
JOHN K. W YATT, M.D., F.R.C.S.[C], F.A.C.S. and LLOYD N. McANINCH, M.D.,
F.R.C.S.[C], F.A.C.S., L ondon , Ont.

T he use of an isolated loop of ileum as a
means of urinary diversion has now been
well established.1'8 Despite its ready ac
ceptance in most situations requiring urin
ary diversion, surgeons have been reluctant
to employ it as a complete bilateral ureteral
substitute. This reluctance is due to the
fact that there is an advanced degree of
renal destruction in most instances where
complete ureteral replacement is indicated.
Many have believed that the morbidity and
mortality of a major operation would be
prohibitive in the presence of poor renal
function, due to the frequent occurrence of
hyperchloremic acidosis and postoperative
infection. Much of this concern arose from
previous experience with ureterosigmoid
transplants and ileal conduits, in which the
obstructive effect of the dilated fibrotic ur
eter was not corrected. The loss of effective
ureteral peristalsis and consequent stasis
of urine in the dilated renal pelvis is fol
lowed by resistant urinary tract infection.9
In addition, stasis or vesicoileal reflux re
sults in increased absorption of the urinary
constituents by the ileal mucosa, tending to
produce hyperchloremic acidosis.10 These
factors led us to the conclusion that total
replacement of these ureters by means of
a short segment of ileum would help to
prevent further renal destruction in patients
with gross upper urinaiy tract disease. In
this series of eight cases, the ureteral sub
stitution was performed in all but one in
stance by the anastomosis of an isolated
segment of healthy ileum first to the right
renal pelvis, then brought across the ab
dominal cavity to an anastomosis with the
left renal pelvis, and finally brought out to
the skin in the right lower quadrant area.
In one patient, the ileal segment, after
anastomosis to both renal pelves, was
anastomosed to the bladder instead of
bringing it out through the anterior ab
dominal wall.

“ From the Department of Surgery, Division of
Urology, University o f Western Ontario, Medical
School, London, Ont.

M aterial

and

M ethods

From November 1956 to November 1963,
we performed complete bilateral ureteral
substitution using an isolated ileal loop in
eight children with advanced renal destruc
tion (Table I). At the time of operation the
children ranged in age from 4 to 17 years.
There were six boys and two girls. In all
instances there was gross dilatation of the
bladder, ureters, and renal pelvis, massive
bilateral vesicoureteral reflux and evidence
of renal failure. It should be emphasized
that, in all but one, the ureteral replace
ment was carried out only after failure of
preliminary urological procedures. The
type of collection appliance used in this
group of patients was the Perma-type urine
receptacle with valve.* This appliance is
worn under the clothing during the day
and connected to a bedside drainage assem
bly at night.
C ase R eports

Case 1.— B.M., an 8-year-old boy, was seen
in Decem ber 1955 with a neurogenic bladder
due to spina bifida, which had produced gross
bilateral dilatation of the upper urinary tracts.
A plastic repair o f the bladder neck was done.
Tw o years later, because of persisting infection
and the child’s failure to gain weight, complete
bilateral resection o f the ureters was per
formed. An isolated loop of ileum running
from the right renal pelvis across to the left
renal pelvis and then down to the bladder
was substituted for the ureters. Immediately
after operation, persistent ileus and left loin
pain led to laparotomy, during which a large
collection of purulent urine was drained from
the region o f the left pyeloileal anastomosis.
Since then the boy has been well, his urine is
sterile and he is in good electrolyte balance.
He is now 18 years old, attends school and
works on his father’s farm. There has been no
further pyelographic evidence o f renal destruc
tion. H e is the only one of the eight children

“ The Perma-type Company Inc., 1559 New Britain
Avenue, West Harford 10, Conn. Canadian distrib
utors are D own Bros, and Mayer and Phelps Ltd.,
410 Dundas Street West, Toronto 2B, Ont.
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TABLE

I .— B il a t e r a l U

reteral

S u b s t it u t io n

in

E ig h t C

h il d r e n

Case
no.

Patient

1

B .M .

8

N e u ro g e n ic
s p in a b ifid a

to

R e p a ir o f b la d d e r n e c k

P y e lo ile o v e s ic a l a n a s t o 
m osis

2

S.S.

5

C o n g e n ita l b la d d e r n e c k co n 
tra c tu re

R e p a ir o f b la d d e r n e c k

P y e lo ile o v e s ic a l a n a s t o 
m o sis c o n v e r te d t o a
c u ta n e o u s p y e lo ile 
o s to m y

3

w .s .

12

C o n g e n ita l b la d d e r n e c k co n 
tra c tu re

S u p r a p u b ic c y s to s to m y

C u ta n e o u s p y e lo ile o 
s to m y c o n v e r te d t o p y e 
lo ile o v e s ic a l a n a s to m o 
sis, th e n r e c o n v e r te d t o
c u ta n e o u s p y e lo ile 
o s to m y

4

C .T .

7

N e u ro g e n ic
s p in a b ifid a

5

G .A .

8

C o n g e n ita l b la d d er n e c k c o n 
tra c tu re

B ila t e r a l n e p h ro s to m y

C u ta n e o u s p y e lo ile 
o s to m y

6

L .H .

8

V e s ic o u r e te r a l re flu x (p rim a r y )

B ila t e r a l u r e te r a l re im 
p la n ta tio n

C u ta n e o u s p y e lo ile 
o s to m y

7

A.F.

3

C o n g e n ita l b la d d e r n e c k c o n 
tra c tu re

B ila t e r a l n e p h ro sto m y ,
r ig h t n e p h r e c to m y

C u ta n e o u s p y e lo ile 
o s to m y

8

J.U.

9

C o n g e n ita l b la d d e r n e c k co n 
tra c tu re

S u p r a p u b ic c y s to s to m y

C u ta n e o u s p y e lo ile 
o s to m y

Age

P relim in a ry operation

Etiology
b la d d e r

b la d d e r

due

due

P y e lo ile o v e s ic a l a n a s t o 
m o sis c o n v e r te d to c u t a 
n e o u s p y e lo ile o s to m y

to

who has been successfully managed by an
astomosing the ileal-loop substitute to the
bladder, rather than bringing it out to the
anterior abdominal wall.
Case 2.— S.S., a 5-year-old boy, was seen in
November 1955 with advanced upper urinary
tract disease due to congenital bladder neck
contracture. He had gross dilatation of both
ureters and renal pelves, and massive bilateral
vesicoureteral reflux. Plastic repair of the
bladder neck did not improve his voiding or
prevent the persistent urinary infection. He
was managed for a further two and one-half
years by suprapubic cystostomy. In May 1958,
the ureters were resected and a loop of ileum
substituted. The conduit was anastomosed to
the bladder. Because of persistent hyper
chloremic acidosis, an attempt was made to
prevent vesicoileal reflux by bringing the ileal
segment well through into the bladder and
turning it back onto itself to fashion a nipple
or valve-like anastomosis between the ileum
and the bladder. This procedure also failed
and the loop of ileum was finally detached
from the bladder and converted into a cutane
ous pyeloileostomy in June 1960. He con
tinued to have difficulty with hyperchloremic
acidosis. On two occasions over the next two

Replacem ent procedure

years, portions of the ileal loop were removed
in the hope that by reducing the length of the
loop, we would improve both his urinary
drainage and hyperchloremic acidosis. Finally,
in November 1963, because of intermittent
loop obstruction, the original loop was re
moved and an entirely new cutaneous pyelo
ileostomy was substituted. At operation, the
obstruction was found to be in the loop b e
tween the two renal pelves and had occurred
where the loop was passed through the mesen
teric window; in retrospect, this step should
probably b e avoided if possible. W e have
subsequently brought the loops above the root
of the small-bowel mesentery. Over the past
three years, this boy has been seen for only
minor problems, such as inflammation at the
ileal stoma, and has had no hyperchloremic
acidosis.
C ase 3.— W .S., a 12-year-old boy with con
genital bladder neck contracture and gross
upper urinary tract destruction, was originally
managed by suprapubic cystostomy, princi
pally because he was so ill when he was first
seen that we thought he would not survive
any other procedure. He was lost to follow-up
but reappeared five and one-half years later
in extreme hyperchloremic acidosis. Cutaneous
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pyeloileostomy was done in September 1958.
This boy had reduplication of his ureters on
both sides associated with bifid pelves in each
kidney and, for this reason, we had to make
two end-to-side anastomoses of the renal pelvis
to the ileal loop on each side. During the fol
lowing year, transurethral resection of the
bladder neck was done on two occasions in an
attempt to relieve the bladder neck obstruc
tion. In July 1959, the ileal loop was dis
connected from the skin and anastomosed to
the bladder. Following this, the hyperchlor
emic acidosis became constant and remained
so despite two further resections of portions
of the redundant loop of ileum. Finally, in
October 1963, the vesicoileal anastomosis was
taken down and converted into a cutaneous
pyeloileostomy. Since then he has been
reasonably well, works as a hospital orderly,
and has not required hospitalization for con
trol of hyperchloremic acidosis.
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correct the reflux and, because of persistent
acidosis and episodes of acute pyelonephritis,
a cutaneous pyeloileostomy was done in Octo
ber 1963. This girl remained markedly azotemic and severely hypertensive. She required
repeated hospital admissions and finally died
in congestive heart failure, 18 months after
the cutaneous pyeloileostomy.
Case 7.— A.F., a 3-year-old boy, was seen
with marked dilatation of his bladder and
ureters due to bladder neck contracture. He
was acutely ill, and bilateral nephrostomies

C ase 4.— C.T., a 7-year-okl girl with a
neurogenic bladder due to spina bifida, was
seen in February 1959 with early renal
failure. Her ureters were resected, an ileal
loop substituted, and an ileovesical anasto
mosis carried out. Within the next six months,
laparotomy was necessary on two occasions
because of peritoneal abscesses. She continued
to have great difficulty voiding and reverted
to wearing an inlying urethral catheter. In
November 1962, the vesicoileal anastomosis
was converted to a cutaneous pyeloileostomy.
She has been well since this last surgical
procedure.
C ase 5.— G.A., an 8-year-old boy, was seen
with bladder neck contracture, massive bi
lateral vesicoureteral reflux, hydronephrosis,
and evidence of renal failure. In July 1960,
bilateral nephrostomies were done as a pre
liminary diversionary procedure. The tremen
dous improvement in his clinical picture en
couraged us to do a cutaneous pyeloileostomy
in October 1960 (Fig. 1). This boy is now
taller than either of his parents. In spite of his
rapid growth, his blood urea nitrogen (BUN),
although still well above normal levels, has
steadily declined.
C ase 6.— L.H ., an 8-year-old girl, was seen
in March 1962 with hypertension, hyper
chloremic acidosis, and renal failure due to
primary vesicoureteral reflux and bilateral
pyelonephritis. In an attempt to prevent
further pyelonephritis and parenchymal dam
age, bilateral reimplantation of the ureters was
done in April 1962. This procedure did not

Fig. 1.—Radiograph of cutaneous pyeloileos
tomy obtained by retrograde pyelography through
the conduit. Despite the marked clinical improve
ment, the upper tracts remain essentially un
changed on pyelography.

were done in September 1962 (Fig. 2). Be
cause of repeated bouts of acute pyelo
nephritis, a non-functioning right kidney was
removed in January 1963. Gross urinary tract
infection continued until a left cutaneous
pyeloileostomy was done in November 1963.
Since then the hyperchloremic acidosis and
urinary tract infection have been well con
trolled.
Case 8.— J.C ., a 9-year-old boy, was ad
mitted in November 1963 with azotemia and
acidosis. Bladder neck contracture had been
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Fig. 2.—Initial intravenous pyelogram in a 3-year-old boy. His right kidney was later com
pletely destroyed and was removed.
recognized elsewhere and treated by supra
pubic cystostomy. Pyelographic studies re
vealed dilated, tortuous, adynamic ureters
(Fig. 3). A cutaneous pyeloileostomy was done
and the postoperative course was uneventful.
He was discharged two weeks after operation
and has remained well.
C o m p l ic a t io n s

Complications of ileal conduit operation
have been well described in the litera
ture. °‘7’11-19 We wish to stress some of the
complications that commonly follow ure
teral replacement in children with ad
vanced renal disease (Table II).
TABLE II.— C o m plica tio n s F o llo w in g U r e t e r a l
R e pla c em en t

in

E ig h t C h il d r e n

Complications

Immediate
Conduit leak......................................
Hyperchloremic acidosis....................
Late
Hyperchloremic acidosis....................
Infection.............................................
Conduit obstruction...........................
Fig. 3.—Retrograde pyelogram showing the
typical dilated, tortuous and fibrotic ureters that
require replacement.

No. of
patients

2
1
3
3
2

Hyperchloremic acidosis will develop if
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there is gross impairment of renal func
tion.1217 Contrary to Pyrah’s earlier work,7
it has now been well established that there
is a preferential absorption of chloride ions
over sodium ions across the ileal mucosa
and, furthermore, that this is enhanced by
stasis or vesicoileal reflux.10, 14,15,17 We en
countered hyperchloremic acidosis at some
time in all eight patients, however, in only
two did it continue to be a problem in
management.
Anastomotic leaks and conduit obstruc
tion are mainly due to technical errors. The
following points in technique are worth
stressing: (1 ) A loop of ileum with a good
blood supply should be selected about six
to 10 inches from the ileocecal valve. (2 )
If the mesentery is split down each side
before the vessels are ligated, less short
ening of the mesentery is produced; this
insures greater mobility of the loop which
must stretch across the abdominal cavity.
(3 ) In most cases, conduit obstruction re
sults from attempts to bring the loop of
bowel out extraperitoneally, or to pass it
through a mesenteric window. W e find that
the loop is best brought forward so that it
crosses above the root of the small-bowel
mesentery. (4 ) W e recommend that the
proximal end of the ileal conduit be closed
and that an end-to-side anastomosis of the
end of the right renal pelvis to the side of
the ileal conduit be carried out. The left
pyeloileal anastomosis again will be the
end of the left renal pelvis to the side of
the ileum. (5 ) It is wise to drain these ana
stomotic sites extraperitoneally using lowpressure suction. In the absence of obstruc
tion, small anastomotic leaks will probably
be controlled by drainage, thus avoiding
re-exploration.11
R esults

The results of these eight patients are
summarized in Table III. Either or both of
the authors have seen these patients dur
ing a follow-up covering three to nine
years. The patients have been routinely
assessed at six-month intervals by means
of BUN estimations, cultures from the ileal
conduit, excretory pyelography, and, in
most cases, retrograde pyelography through
the conduit. Despite many complications,
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the children have tolerated the major sur
gical procedures well. There was no opera
tive mortality.
The BUN levels, which were all above
normal preoperatively, remained unaltered
in three patients and were decreased in
four postoperatively. In one, the BUN
was elevated even further postoperatively
and this girl (L .H .) eventually died.
The electrolytes have remained normal
in six of the eight patients. Two patients
required repeated hospitalization for treat
ment of hyperchloremic acidosis. All of the
children were given either sodium bicar
bonate or a polycitrate mixture postopera
tively.
T A B L E I I I . — R e s u l t s in E ig h t P a t i e n t s W it h
U r e t e r a l S u b s t it u t io n on F o l l o w - U p o f T h r e e
t o N in e Y e a r s

Results

Operative m ortality...................................
Clinical im provem ent...............................
BUN level
Decreased...............................................
Unchanged.............................................
Increased................................................
Persistent acidosis......................................
Subsequent death.......................................

No. of
patients

0
7
4
3
1
2
1

Urinary infection was seen as a late com
plication of ureteral replacement in three
of these children, but was eventually
cured once cutaneous pyeloileostomy was
established. W e feel it wise, however, to
maintain all patients indefinitely on a low
dosage of nitrofurantoin or a sulfonamide.
One patient (L.H.) died 18 months after
cutaneous pyeloileostomy. This 8-year-old
girl had malignant hypertension and hyper
chloremic acidosis when first seen in March
1962. Her BUN was 56 mg. % . Bilateral
ureteral reimplantation was done in April
1962 in an effort to correct her gross vesico
ureteral reflux. The reimplantation was un
successful and persistent acidosis and bouts
of acute pyelonephritis led to a cutaneous
pyeloileostomy in October 1963. Her BUN
remained fixed at about 80 m g.% . Her
clinical status remained unchanged over
the next 12 months, then she gradually
deteriorated as a result of malignant hyper
tension. She died of left heart failure in
February 1965.
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D iscussion

In seven of the eight patients in this
series, we were dealing with bladders that
were useless because of advanced congen
ital bladder neck contracture, or neurogenic
bladder. The upper urinary tracts in these
patients were markedly dilated and they
had tortuous, fibrotic, aperistaltic ureters
and gross bilateral vesicoureteral reflux
which occurred at low pressure. In every
patient, there was advanced renal paren
chymal damage demonstrable both radiologically and by marked elevation of the
BUN. All of these factors enhance hyper
chloremic acidosis and continued urinary
tract infection. This type of patient re
quires supravesical urinary diversion and,
in our experience, the ileal conduit is at
present the best method.
It is tempting in these children to ana
stomose the ileal segment to the bladder
thus totally replacing the ureters but avoid
ing the use of a urinary collection appli
ance. In one patient in this series, this was
successful and he has done well. In three
other patients, the procedure failed.
When an ileal segment is used to totally
replace the ureter, and is anastomosed to
the bladder rather than brought out to the
anterior abdominal wall, much more chlor
ide reabsorption occurs. The reasons for
this are that a longer loop is needed for
total replacement and anastomosis, and
also that it is most difficult to prevent the
vesicoileal reflux that increases the contact
time between the urine and the ileal mu
cosa. Hyperchloremic acidosis is thus al
most inevitable and, for this reason, total
replacement and vesical anastomosis can
only be carried out in patients with nearnormal renal function.
In the light of our experiences with this
small group of patients, we no longer per
form multiple reconstructive surgical pro
cedures in individuals who have deteriorat
ing renal function and ineffective ureters
and bladder. In these patients, the two
main problems—continued hyperchloremic
acidosis and urinary infection—were best
managed by using a short ileal segment as
a peristaltic conduit between the renal
pelves and the anterior abdominal wall.
The BUN changes in these patients do
not appear remarkable; postopera tively

the BUN decreased in only four of the
eight, was unchanged in three, and was
elevated in one. One must realize that, in
the period of follow-up (three to nine years),
these children have grown a great deal and
hence the demands associated with in
creased protein metabolism have also in
creased manyfold. We believe that it is
significant that under these conditions
there has been no further elevation of the
BUN in seven of the eight children, in fact,
in all of the survivors.
By far the most gratifying result has
been the marked clinical improvement in
the seven surviving children. There has
been an amazing change in their vitality as
reflected in sudden growth spurts and im
provement in school work.
C onclusion

Children with evidence of renal failure
due to gross dilatation of the ureters
with fibrosis and loss of effective peristalsis,
need ureteral replacement. We are con
vinced that early recognition of this need
and replacement of the ureters by means
of cutaneous pyeloileostomy, is the best
means of preventing further renal destruc
tion in children with established gross
upper urinary tract disease.
Refer en c es

1. B a u m , W. C.: The clinical use of terminal
ileum as a substitute ureter, /. Urol., 72:
16, 1954.
2 . B r ic k e r , E. M ., B u t c h e r , H. R. and M c A f e e ,
C. A.: Reappraisal of ileal segment substi
tution for the urinary bladder, Surgery, 4 2 :
581, 1957.
3. E is e m a n , B. and B r ic k e r , E. M.: Electrolyte
absorption following bilateral ureteroenterostomy into an isolated intestinal seg
ment, Ann. Surg., 1 3 6 : 761, 1952.
4. M o o r e , E. V. et al.: Isolated ileal loops for
ureteral repair, Surg. Gynec. Obstet., 102:
87, 1956.
5. Pyrah, L. N.: The use of the ileum in urology,
Brit. J. Urol., 28: 363, 1956.
6. P y r a h , L. N. and R a p e r , F. P .: Some uses
of an isolated loop of ileum in genito
urinary surgery, Brit. J. Surg., 4 2 : 337,
1955.
7. P y r a h , L. N. et a l: The m igration o f sodium ,
chloride, and potassium ions across the mu
cous membrane of the ileum, Brit. J. Sure.,
4 2 : 357, 1955.
8. G o od w in , W . E „ W in t e r , C . C. an d T u r n 
er, R. D.: Replacement of ureter by small

intestine; clinical application and results of
the ‘ileal ureter, J. Urol.. 8 1 : 406, 1959.

9. S w e n so n , O ., F is h e r , J .

II.

and

C endron,

178

10.
11.

12.
13.
14.

15.

16.

17.

18.

19.

TH E CANADIAN JOURNAL OF SURGERY
J.: Megaloureter: investigation as to the
cause and report on the results of newer
forms of treatment, Surgery, 4 0 : 223, 1956.
D e W eerd , J. H.: Urologic dilemmas resolved
by the ileal conduit, J. A. M. A., 178: 983,
1961.
Cordonnxer, J. J. and Nicolai, C. H.: An
evaluation of the use of an isolated segment
of ileum as a means of urinary diversion,
/. U rol, 83 : 834, 1960.
Creevy , C. D.: Renal complications after ileac
diversion of the urine in non-neoplastic dis
orders, J. U rol, 83: 394, 1960.
Goodhand, T. K. et al.: The use of an iso
lated ileal loop for total replacement of the
ureter, Canad. ]. Surg., 3: 25, 1959.
Kerr , W. K., K eresteci, A. G. and Kyle , V.
N.: Ileocystoplasty A. Experimental studies
of electrolyte behaviour, Canad. J. Surg., 3:
35, 1959.
Kerr , W. K., Keresteci, A. G. and Kyle , V.
N.: Ileocystoplasty B. Clinical review of
eighteen cases, Canad. ]. Surg., 3 : 134,
1960.
Prout, G. R., J r ., Stuart, W. T. and W itus,
W. S.: Utilization of ileal segments to sub
stitute for extensive ureteral loss, J. Urol.,
9 0 : 541, 1963.
S tanley , T. A.: The pathogenesis and impli
cations of the electrolyte imbalance in
ureterosigmoidostomy, Surg. Gynec. Obstet.,
103: 736, 1956.
B landy, J. P.: The ileal pouch with trans
itional epithelium and anal sphincter as a
continent urinary reservoir, J. Urol., 86:
749, 1961.
D aniel , O.: Complications which follow di

SYMPATHECTOM Y IN IN TERM ITTEN T
CLAUDICATION
The author makes a plea for more wide
spread use of sympathectomy for intermittent
claudication in previously selected patients.
In this attempt to define the place of sympa
thectomy for the relief of claudication, some
comparison with arterial reconstruction is
made. In the author’s experience, arterial re
construction, if successful, gives complete re
lief of pain in a higher percentage of patients
than is possible with sympathectomy, but the
risk to life and limb with no guarantee of the.
duration of success seems to be a poor bargain.
According to the author, sympathectomy
carries minimal risk but the success rate is
lower; however, if it fails, arterial reconstruc
tion is still available.
In this article the author describes his
method of grading the degree of severity of
claudication, and the methods of treatment pro
posed in selected patients. The results ob
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version of the urinary stream, Ann. Roy.
Coll. Surg. Eng., 2 9 : 205, 1961.

R esume
Chez huit enfants, nous avons remplace completement les deux ureteres par une anse ileale
isolee. Avant I operation, tous ces enfants presentaient une forte dilatation de la vessie, des ure
teres et du pelvis renal, un reflux vesico-ureteral
massif des deux cdtes, une concentration elevee
d’azote proteique du sang (BU N ) et de l’insuffisance renale. Apres 1’operation, l’acidose hyperchloremique etait chose courante, tout en presentant des difficultes de traitement dans deux cas
seulement. Chez trois enfants, une infection urinaire persistante a disparu apres une pyelo-ileotomie cutanee.
Le remplacement integral des ureteres avec ana
stomose de l’anse ileale a la vessie n’est pas une
methode satisfaisante parce que l’acidose hyperchloremique se developpe inevitablement par suite
du transit plus long et du reflux vesico-ileal qui
accompagne l’anastomose vesicale.
Ces enfants ont ete suivis par les auteurs pen
dant une periode variant de trois a neuf ans. Les
concentrations de BUN sont demeurees inchangees
chez trois enfants, ont diminue chez quatre autres
et devint Elevee chez un autre. Malgre la fre
quence des complications, on n’enregistra aucune
mortality operatoire.
Les auteurs estiment que les deux difficultes
principales chez ces enfants, soit l’acidose hyperchloremique persistante et l’infection urinaire sont
plus faciles a traiter par une pyelo-ileotomie cu
tanee.

tained by sympathectomy and arterial recon
struction are presented. From 1947 to 1949,
620 patients with intermittent claudication
were studied and graded according to the
author’s criteria. Ninety-five patients under
went sympathectomy for intermittent claudi
cation: 52 had observable good results, and
the rest were considered failures. The mortal
ity rate was nil. Arterial reconstruction was
carried out in 68 patients, five of whom died.
The graft thrombosed within two years in 33
patients, 18 of whom later underwent ampu
tation.
In the author’s opinion, neither sympa
thectomy nor arterial reconstruction is likely
to give good results in the more severe grades
of claudication because claudication is severe
only in patients in whom the gap between
the demand for blood and the possible sup
ply is extremely wide.— Boyd, A. M.: The role
of sympathectomy in the management of in
termittent claudication, Vase. Dis., 3: 137,
1966.
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TH E RELATION OF FACET ORIENTATION TO IN TERVERTERRAL
DISC FA IL U R E 6
H. F . FARFAN, B.Sc., M.D., C.M., F.R .C .S.jC ] and
J. D. SULLIVAN, B.A., M.D., C.M., Montreal, Que.
I t is now generally accepted that most low
back pain and sciatica are caused by
changes in the lower lumbar intervertebral
joints which result in disc prolapse.1 3 Two
theories have been suggested to explain
disc failure: mechanical trauma4'6 and bio
chemical changes.7'9 The classical theory
of disc failure, based on the findings of
Schmorl,10 holds that a compression force
acting on the incompressible nucleus is
transmitted through the nucleus to the an
nulus, this causes attrition and eventual
rupture of the latter, with herniation of disc
material. Even those favouring biochemical
alterations of the disc as the predisposing
factor agree that trauma probably plays a
precipitating role.
Experimental studies of the effect of me
chanical factors on disc failure have focused
mainly on compressional, tensional and
axial bending forces.11'13 So far, these
studies have not convincingly demonstrated
that these mechanical forces would result
in disc failure under in vivo conditions.
The effect of rotational force on the in
tervertebral disc has not yet received seri
ous consideration. The degree of rotation at
any level of the spine is in some measure re
lated to the anatomy of posterior elements,
especially the posterior intervertebral (IV)
joints. Changes in the planes of these joints
would allow an increase in rotation and
bring increased rotational stress to bear
on the intervertebral disc at this level.
To test this theoretical possibility, a series
of patients with low back pain and sciatica
were studied to determine whether the
level and side of the disc prolapse could
be correlated with the asymmetry (joint
tropism) of the lumbar posterior IV joints.

low back pain with sciatica, admitted to
St. Mary’s Memorial Hospital, Montreal,
and treated conservatively, made up the
study population. Roentgenograms of the
lumbar spine including anterior-posterior,
lateral and oblique projections were
studied, without prior knowledge of the
side affected by sciatica. The tropism of the
posterior apophyseal joints at the L3-4, L45 and L5-S1 levels were divided into three
types: (1 ) vertical orientation— the joint
space could be clearly seen on the antero
posterior (AP) projection and not on the
oblique; (2 ) oblique orientation—the space
could not be seen on AP projection but
could be seen on the oblique view; (3 )

M a t e r ia l a n d M ethods

Group A
Forty-five consecutive adult patients with
‘’From the Departments of Surgery (Orthopedics)
and Pathology, St. Mary’s Memorial Hospital,
Montreal, Que.
Supported by Grant MA-2125 from the Medical
Research Council of Canada.

Fig. 1.—Anteroposterior (AP) roentgenogram of
a lumbar spine of a 49-year-old white woman
with left-sided sciatica. The facets of the posterior
apophyseal joints can be clearly seen bilaterally
at L 3 -4 , L 4 -5 and on the right at L 5-S1 (V =
vertical). This indicates their vertical orientation.
No facets can be identifed on the left at L 5-S 1
indicating an oblique orientation of this joint (O
= oblique).
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Fig. 2.—AP roentgenogram of the lumbar spine of
a 33-year-old Japanese man with right-sided scia
tica. The facets of the apophyseal joints can be
clearly seen bilaterally at L3-4, and on the left
at L4-5 and L5-S1. This indicates their vertical
orientation. No facets can be identified on the
right at L4-5 and L5-S1 indicating an oblique
orientation at these joints.
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of the posterior apophyseal joints can be clearly
seen bilaterally at L3-4, on the right at L4-5, and
on the left at L5-S1. This indicates their vertical
orientation. No facets can be identified either on
the left at L4-5 or on the right at L5-S1 indicating
an oblique orientation at these joints.

4
4

i

-4

Fig. 4a
Fig. 4b
Fig. 4.—(a) AP roentgenogram of a 28-year-old white man with right-sided sciatica. The fa
cets of the posterior apophyseal joints can be clearly seen bilaterally at L3-4 and L4-5. This indi
cates their vertical orientation. No facets can be identified on the right at L5-S1 indicating an oblique
orientation at this joint, (b) Oblique myelogram of patient illustrated in 4a shows a defect on the
right at the L5-S1. This was confirmed at operation. The oblique orientation of the right apophyseal
joint at L5-S1 is clearly demonstrated.
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equivocal orientation— the space could be
identified, but not clearly, on either pro
jection. The difference in orientation of the
right and left apophyseal joints at the same
intervertebral level was recorded. Lastly, a
correlation was made between the tropism
and the side of sciatica.

Group B
Fifty-two consecutive patients with low
back pain at St. Mary’s Hospital who ulti
mately came to operation, were studied by

Fig. 5.—AP roentgenogram of a 37-year-old
white man with right-sided sciatica. The facets
of the apophyseal joints can be clearly seen at
L3-4 and indistinctly at L4-5 and L5-S1.

Fig. 7.—Oblique roentgenogram of patient il
lustrated in Fig. 5 showing the apophyseal joints
on the left side. The L 4-5 and L5-S1 joints are
not as clearly seen as on the right oblique thus
indicating a more vertical orientation of these
joints.

roentgenograms, as described above. Joint
tropism, myelographic defect and the op
erative findings were correlated.
R esults

Group A

Fig. 6.—Oblique roentgenogram of patient il
lustrated in Fig. 5 showing the apophyseal joints
on the right side. The L4-5 and L5-S1 facets are
clearly seen thus indicating an oblique orientation
of these joints.

Of the 45 patients, 40 were found to have
a definite asymmetry between the orienta
tion of the two facets at a given level.
In 30 the asymmetry was at one level
(Fig. 1). O f the remaining 10, five had
asymmetry at two levels on the same side
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Fig. 8a
Fig. 8b
Fig. 8.—(a) AP and (b) oblique myelograms of patient illustrated in Fig. 5 showing myelographic defect at L4-5 on the right. This was confirmed at operation.

Fig. 9.—AP roentgenogram of a 33-year-old
white man with right-sided sciatica. The facets of
the posterior apophyseal joints can be clearly seen
bilaterally at L3-4 and indistinctly at L4-5 and
L5-S1.

Fig. 10.—Oblique roentgenogram of patient il
lustrated in Fig. 9 showing the apophyseal joints
on the right side. The L4-5 facets (—► —) are
clearly seen thus indicating an oblique orienta
tion of this joint.
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Fig. 11.—Oblique roentgenogram of patient il
lustrated in Fig. 9 showing the apophyseal joints
on the left side. The L4-5 facets (—► ^ —) are
indistinctly visualized indicating a vertical orien
tation at this joint.

(Fig. 2) and, in another five, the asym
metry was at two levels on opposite sides
(Fig. 3).
Correlation between the side of a more
obliquely set facet and the side of sciatica
was correct in all 40 patients.

Group B
Of the 52 patients who came to opera
tion, 38 had definite radiographic asym
metry between the orientation of the two
facets at a given level. In 24 of these, the
asymmetry was at one level (Fig. 4 ), in
seven, asymmetry was at two levels on the
same side (Figs. 5-8), and in the remain
ing seven, asymmetry was at two levels but
on opposite sides (Figs. 9-12). Correlation
of the side of the more oblique facet with
the side of sciatica, myelographic defect
and operative findings was correct in
94.7% of the 38 patients.
D isc u ssio n

Putti14 in 1927 was one of the first to
comment on the significance of asym
metrical posterior facets ( “articular trop-
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ism”) in the pathogenesis of low back pain
and sciatica. Brailsford15 studied 3000
roentgenograms of the lumbosacral spine
and found that 69% of the lumbosacral
facets were symmetrically oriented, 57 %
faced backwards (oblique orientation) and
12 % faced inwards ( vertical orientation).
The remaining 31% had asymmetrical ori
entation of these facets (one side vertical,
one side oblique). Badgley16 studied the
orientation of the lumbosacral facets to the
sagittal plane and found a variation of 19°
to 87° on measurement of the left articular
facets and of 17° to 90° on the right.
Willis,17 in the same type of study, found
a variation of 20°to 90°, with a mean of
49°. Farfan18 studied 200 anteroposterior
roentgenograms of the lumbosacral spine
of patients without complaints of back
pain as did Brailsford, and analyzed the re
sults statistically. He found an overall joint
asymmetry at each of the lower three lum
bar levels in 23% of patients.
In the present study, there was a high
correlation between asymmetrical orienta
tion of the facet joints and the level of disc
pathology. In only two of the 78 patients
whose findings were analyzed was this not
true. Furthermore, the same high correla
tion was seen between the side of the disc
prolapse and the side of the more oblique
ly oriented facet.
These findings raise the question of the
possible role of the facet joints in the
pathogenesis of disc prolapse. These joints
offer little or no mechanical resistance to
compression or tension strains on the spine.
Their obvious function is to resist torsion or
sheer forces. If, for some reason, the facets
were mechanically unable to perform this
function, then strains of higher magnitude
than usual would fall directly on the disc.
The more obliquely oriented a facet, the
less mechanically suited is it to resist rota
tion. When there is an oblique facet on one
side only, rotation occurs towards this side.
The facets are oriented in three planes
and have curved rather than flat surfaces.
Thus, when one facet is rotated against its
fellow, the joint is forced apart on that
side. This “cam” effect of the facet and
rotation towards the side of the oblique
facet combine to produce maximal strain
at the posterolateral angle of the disc.
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Fig. 12a
Fig. 12.—(a) AP and (b) lateral myelograms of patient illustrated in Fig. 9 showing myelographic defect at L4-5 on the right. This was confirmed at operation.

This theoretical and clinical evidence ap
pears to favour the hypothesis that inter
vertebral joint instability is related to facet
orientation. Further investigation is being
carried out on the effect of rotational forces
on the intervertebral joint.
Su m m a r y

Two series of patients with low back
pain and sciatica were studied. In the first,
a correlation is made between the side of
posterior intervertebral joint tropism and
side of clinical sciatica. In the second, in
tervertebral joint tropism, myelographic de
fect and operative findings are correlated.
Correlation is positive in all but two. A
hypothesis concerning the pathogenesis of
intervertebral disc failure is proposed based
on these findings.
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PREM ONITORY SIGNS IN
SUBARACHNOID HEMORRHAGE
This study represents an analysis of the re
mote and recent preceding symptoms mani
fested by 200 consecutive patients with sub
arachnoid hemorrhage at the Alfred Hospital,
Melbourne, Australia. Of the 200 patients, 77
(38.5%) had an apparently significant history
before hemorrhage or discovery of an aneur
ysm. Aneurysms or angiomatous malformations
were demonstrated in 150 (75%) of the 200
patients; 65 (43%) had a history of preceding
symptoms. Of the 50 (25%) in whom no ab
normality was detected only 12 (24%) had a
previous history. Headache of a nonmigtainous type was the most frequent symptom and
occurred in 63 patients. Most patients with
headache had other associated symptoms or
signs at some time.
The statistical significance of this small
series is debatable, as the. author admits, and
it serves only as a basis for the discussion of
the causes of symptoms and signs accompany
ing cerebral aneurysms and angiomas, and
their possible significance as premonitory evi
dence of impending rupture and subarachnoid
hemorrhage.
Headache is the commonest preceding
symptom in patients who have had a con

R esu m e
Les mecanismes de la luxation du disque inter
vertebral demeurent obscurs. Jusqu’ici, on n’a
guere porte attention aux effets possibles des forces
rotatrices. Cette force, agissant sur les articulations
intervertebrales posterieures, ne rencontrera pas
de resistance si elle est dirigee sur Tarticulation
intervertebrale posterieure situee le plus obliquement.
Chez 76 des 78 malades souffrant de lombalgie
et de sciatique, on a pu, sur la base de donnees
cliniques, radiologiques et chirurgicales, etablir
une correlation entre le niveau et le cote de la
pathologie discale et Tarticulation intervertebrale
posterieure le plus obliquement orientee, dans la
colonne lombaire inferieure (L3-4, L 4-5, L5-S1).
Une force rotatrice soutenue appliquee sur le
cote de Tarticulation a facette situee le plus ob
liquement peut entrainer la luxation du disque in
tervertebral (1) en separant Tarticulation interver
tebrale de ce cote et (2) en creant des tensions
anormalement fortes qui viennent affecter directement le disque. Cet effet combine pourrait conduire a la luxation du disque, qui commencerait
a son angle postero-lateral.
Les auteurs projettent d’autres etudes pour
sonder le bien-fonde de cette hypothese.

firmed subarachnoid hemorrhage; it may be
unilateral, generalized, or localized bilaterally.
A small percentage of patients with subarach
noid hemorrhage have a long history of mi
grainous symptoms, usually tending to worsen
with age. The author claims that migraine
headache is much more likely to be due to
an aneurysm if it is consistently unilateral
than if it is variable. Frank rupture of an
aneurysm may be preceded by episodes of
severe headache accompanied by stiff neck,
suggestive of small hemorrhages although at
times the severity and duration of symptoms
described suggest that a quite severe hemor
rhage may have been overlooked.
Diplopia and drooping of the eyelid may
indicate involvement of the oculomotor nerve
by an aneurysm at the site of origin of the
posterior communicating artery from the in
ternal carotid artery. Any or all of the cranial
nerves traversing the cavernous sinus may be
involved by an aneurysm at that area.
Epilepsy may be caused by angiomatous
malformations which often act as space-occu
pying lesions. Mental disturbances are more
commonly found in association with angio
matous malformations than with aneurysms.
— Calvert, J. M.: Premonitory symptoms and
signs of subarachnoid hemorrhage, M ed. J.
Aust., I; 651, 1966.
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FEMOROPOPLITEAL ARTERIAL OCCLUSIVE DISEASE: REPORT
OF 180 AUTOGENOUS VEIN BY-PASS GRAFTS0
H. K. LITHERLAND, M.A., M B ., F.R.C.S.[C] and J. A. ELLIOT, M.D.,
F.R.C.S.(Edin.), F.A.C.S., Vancouver, B.C.
t-

O cclusive disease of the femoral and pop

liteal arteries is usually segmental, involv
ing the lower end of the superficial femoral
artery. When more extensive, the entire
superficial femoral artery and upper por
tion of the popliteal artery may be
occluded, but there is frequently a relative
ly normal popliteal artery below the occlu
sion. This situation lends itself to by-pass
grafting to restore the arterial supply of a
limb (Fig. 1).
This paper presents the technique and
results of 180 by-pass grafts, using auto
genous saphenous vein. Nearly all our
patients with segmental femoropopliteal
arterial occlusive disease have been treated
by this method. Thromboendarterectomy
is performed only for very short occlusions
of less than 5 cm. and when the arterio
gram shows that the adjacent arteries are
not stenosed or irregular. Others have re
ported on the results of more extensive
thromboendarterectomy.1 W e have aban
doned the use of synthetic grafts.

Dissection is carried deeply in front
of the sartorius, through the subsartorial fascia and in front of the me-

L

*r

4

T e c h n iq u e

The procedure developed by one of us
(JAE) is done under general anesthesia
with the hip and knee partly flexed and
the thigh abducted.
In the groin an oblique incision is made
commencing over the femoral artery and
continuing downwards over the course
of the long saphenous vein. The dis
section of the common femoral artery is
carried out in a vertical plane, dividing as
few lymphatics as possible. The common
femoral artery and the origins of its
branches are dissected free.
In the lower thigh, a vertical in
cision is made over the long saphenous
vein, the lower end being about one
inch posterior to the adductor tubercle.
“ From the Departments of Surgery, Vancouver
General and Shaugnessy D.V.A. Hospitals, Van
couver, B.C.
Presented at the Annual Clinical Meeting of the
British Columbia Surgical Society, Kelowna, B.C.,
May 7, 1966.
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Fig. la

Fig. lb

Fig. 1.—(a) Preoperative femoral arteriogram
showing segmental occlusion of superficial femor
al artery, (b) Postoperative arteriogram showing
vein bypass in place. Note reduced visualization
of collateral circulation. Artefact across upper
thigh is due to overlap of x-ray equipment.
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dial hamstrings, carefully preserving the
saphenous nerve. The popliteal artery is
dissected out and the size of the lumen
assessed by palpation and by reference to
the arteriogram. If the lumen is satisfac
tory, the long saphenous vein is dissected
out from groin to knee. A further short
incision is usually required in the midthigh to facilitate this. All its branches are
ligated as the dissection proceeds.
If the popliteal artery above the knee is
unsatisfactory, an incision is made behind
the medial border of the upper tibia and
dissection is carried through the deep fascia
and then in front of the medial head of the
gastrocnemius and behind the popliteus to
the popliteal artery which is on the lateral
side of the neurovascular bundle. The long
saphenous vein is dissected to the level of
the lower end of this incision.
The vein is distended with saline and
leaks are dealt with. A tunnel is made under
the sartorius from femoral to popliteal ar
tery above the knee and, if required, be
tween the heads of gastrocnemius to the
popliteal artery below the knee. The long
saphenous vein is carefully threaded
through the tunnel without twisting.
Heparin, 20 mg., is injected into the com
mon femoral artery and the common fe
moral and popliteal arteries are clamped.
The vein is anastomosed to these arteries
by an end-to-side technique using 5-0 silk
or polyethylene. After release of the
clamps, bleeding is controlled by gelfoam
or an occasional suture and the wounds are
closed without drainage. A light pressure
dressing is applied.
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two of the men and two of the women had
bilateral grafts and in five men a regraft
of the same limb was performed, usually
for occlusion of the first graft (Table I).
The patients ranged in age from 23 to 84
years. Two grafts on one patient done at
age 23 and 25 were for Buerger’s disease
and the remainder were for arteriosclerosis
(Fig. 2). Eighty-four grafts were done on

70
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30

20

10-

2
20

90

30
AGE

Fig. 2.—Age of patients at the time o f grafting:
141 patients, 180 grafts.

the right side and 96 on the left. This pre
ponderance of left-sided grafts has been
noted in other series.2 Coincidental pro
cedures were aortoiliac thromboendarterectomy in five patients, lumbar sympathec
tomy, excision of false aneurysm and
thrombectomy of the popliteal artery in
one each (Table II).

TAB LE I. — F em oropo pliteal V ein B y -P ass
G rafts

Mate

Female

Total

Number of patients.
Bilateral................
Regraft..................

123
32
5

18
2
—

141
34
5

Number of grafts. . .

160

20

180

C l in ic a l M a t e r ia l

At the Vancouver General Hospital and
Shaughnessy Hospital, from 1963 to 1966,
180 autogenous vein by-pass grafts were
done by the authors and Dr. W. B. Chung,
and surgical residents under their super
vision, on 123 men and 18 women. Thirty-

TAB LE II.— T he O peration
Side operated on:
L eft...................................................................
96
Right.................................................................
84
T o ta l................................................................
180
Additional procedures on same side:
Aortoiliac thromboendarterectomy...............
5
Lumbar sympathectomy..................................
1
Excision of false aneurysm ..............................
1
Thrombectomy of popliteal artery................
1

Other evidence of arteriosclerotic dis
ease was frequent. During 180 grafts, hy
pertension over 160/90 mm. H g was re
corded in 51 of these patients, arterioscler
otic heart disease in 45, diabetes mellitus
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TABLE III. — C o ex isting

180 G ra fting P rocedures

Hypertension over 160/90 mm. Hg.................. 51
Arteriosclerotic heart disease
(previous infarction or angina)................... 45
Diabetes mellitus................................................. 24
5
Previous cerebrovascular accident.....................
Total................................................................ 125

in 24 and previous cerebrovascular accident
in five (Table III).
I ndications

for

O peration

The majority of the grafts were done be
cause of claudication. Twenty-one were
done for rest pain, and gangrene was pres
ent in 10 extremities. One graft was done
for recurrent hemorrhage due to infection
at the femoral anastomosis of a previous
graft. On this occasion the regraft was at
tached to the external iliac artery, routed
close to the anterior superior iliac spine
and attached to the previous vein graft at
the mid-thigh level (Table IV).
TABLE IV.—I ndications

for

E lective

O pera tion — A ll

Claudication
Under two blocks (200 yards). . . 133
Over two blocks............................ 15
-------148
Ischemic rest pain............................................... 21
Gangrene............................................................... 10
Infected graft with recurrent hemorrhage. . . .
1
180

T he O peration

A
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TABLE V I. —R esults at T im e of D ischarge

The upper anastomosis was most com
monly between the vein and the common
femoral artery. The lower anastomosis was
made above the knee in 121 grafts, and be
low the knee in 59 (Table V).

Number Percentage

Improved (graft patent).......... 157
Unchanged (graft occluded). . . 11
Worse (amputation).................
2
Died............................................
3
Condition not stated (alive).. .
7

87.2
6.1
1.1
1.7
3.9

180

100.0

U*

L

R esults

At the time of discharge, 157 (87.2%) of
the grafts were patent (Table VI). The cri
teria of patency were the presence of distal
pulses not patent before operation, palp
able pulsation in the graft or arteriographic
evidence of patency. On rare occasions loss
of rest pain and claudication in a limb
previously showing gangrenous changes
were taken to indicate patency even if dis
tal pulses could not be palpated because
of occlusion of the tibial vessels. An inter
esting finding is that after placing a graft,
the distal pulses, athough often palpable
immediately, may not become palpable for
as long as five days after operation. Using
the above criteria, 11 of the grafts were
considered to be occluded at the time of
discharge.
Two limbs were amputated when the
graft failed. One of these was in a patient
who had an anastomosis to the posterior
tibial artery. Three patients died after op
eration, one of renal failure following post
operative hemorrhage from a concurrent
aortoiliac thromboendarterectomy, one from
congestive failure following an episode of
hypotension during operation, and one from
myocardial infarction.
At the time of discharge, the chart in
seven patients made no mention of patency.
None of these patients subsequently needed
an amputation or died. In patients in whom
the graft was patent at follow-up, the grafts
were assumed to be patent at the time of
discharge and were included in that group.

TABLE V.—S it e of A nastomoses
Site of upper anastomosis
Common femoral......................................... 163
Superficial femoral...................................... 13
External iliac................................................ 3 TABLE VII.—C om plications of O peration in
Common iliac...............................................
1
180 G rafts
180 Wound infection...................................... 11
Site of lower anastomosis
Hematoma................................................ 6
Popliteal above knee.................................. 119 Seroma...................................................... 6
Popliteal below knee................................... 58 Hemorrhage.............................................. 5
Superficial femoral......................................
1 Skin necrosis............................................ 2
Posterior tibial.............................................
1 Phlebitis.................................................... 2
Previous vein graft...................................... 1 Anterior tibial compartment syndrome. 1
180
33 (18%)
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Wound complications were not infre
quent (Table VII), and many were related
to the groin part of the dissection. The in
cidence of complications can reduced by
placing the skin incisions over the line of
the saphenous vein, division of as few lym
phatics as possible, careful hemostasis be
fore closure and careful handling of the
tissues during operation. No patient died
because of wound complication.
Mild to moderate edema of the ankle
was common after operation but generally
subsided in one to two months, during
which time the patient wore a compression
bandage.

Fig. 4.—Time and detection of graft occlusion:
105 grafts were assessed and 29 were found to
be occluded.
F o l l o w -U p

TABLE VIII.— F o l l o w - U p

on

105 G r a f t s

P a ten t

M onths

T hrom bosed

1 or more...................
3 .................................
6 .................................
9 .................................
12.................................
15.................................
18.................................
21.................................
24.................................
27.................................
30.................................
33..................................

14
13
7
8
8
4
9
5
2
2
3
1

6
3
5
5
1
2
3
3
—
—
1
—

Number of grafts........

76
72.4%

29 = 105
27.6%

Of the 164 patients available for follow
up (157 with patent grafts and seven not
stated) 105 were assessed from one to 33
months after operation. If patent, the date
when the patient was last seen was re
corded; if occluded, the date when occlu
sion was first detected was recorded (Table
VIII, Figs. 3 and 4). This series is compared
with those from other centres (Table IX )V '
TABLE

IX .— C o m p a r a t i v e
G

R esults
rafts

of

V

Patency at
discharge
from
Late
Number hospital patency
(% )
(% )
Szilagyi et al........
Gutelius et al.......
Linton et al..........
De Weese et al..
Present series. .

52
GO
76
116
180

85
82
91
72
87

98
98
91
85
72

B

e in

y-P ass

Follow-up
0
0
0
0
0

-

30
36
6
7
33

mos.
mos.
yrs.
yrs.
mos.

N UM BER OF C A SES

The state of the limb at the time occlu
sion was detected is shown in Table X. The
advantage of a by-pass graft is that, in
many patients, occlusion does not make the
limb worse.
TABLE

M O N TH S
LE N G T H O F F O L L O W -U P

Fig. 3.—Graft patency at the time of follow-up
if one to 33 months.

X .— E f f e c t s

o f T h r o m b o s i s D u r in g
Fo llo w -U p

Symptoms same as before operation..................
Symptoms worse...................................................
Amputation performed........................................

22
5
2

Number of grafts..................................................

2!)

The early and late failures were analyzed
to determine the factors associated with
failure. Table XI shows a detailed analysis
with respect to severity of symptoms. As
expected, the results of vein grafting in
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T A B L E X I .— P a t e n c y R

a t e s in R
S ym ptom s

C lau dication

Rest
p ain

e l a t io n

G an gren e

to

S e v e r it y

Other

of

T otal

G rafts perform ed. .
P aten t e a r ly ............
E arly paten cy (% )

148
130
88

21
16
71

10
10
100

1
1
100

180
157
87

G rafts followed u p .
P aten t l a t e ...............
Late patency (,% )..

83
61
74

14
9
64

7
5

1
1

105
76
72

71

100

patients with rest pain are worse than in
those with claudication. Because of the
small number of cases, the good results in
patients with gangrene are probably not
statistically significant. In this series no
association was found between graft occlu
sion and age, siting of the lower anastom
osis above or below the knee, or diabetes
mellitus. Failure was more frequent if an
aortoiliac
thromboendarterectomy
was
done concurrently and combined proced
ures have now been abandoned. An in
creased incidence of thrombosis was noted
when two veins had to be joined to obtain
length, or for other reasons. There is a
slight association between thrombosis and
wound complication: 24% of patients with
occluded grafts had a wound complication,
compared with 18% in the whole series.
Summary
Grafting with autogenous saphenous
vein as a treatment for segmental femoropopliteal arterial disease has been evalu
ated. Of all the grafts, 87 % were patent at
the time of the patient’s discharge from hos
pital and all symptoms had been relieved
in nearly every case, including those with
rest pain and progressing gangrene. At
follow-up, ranging up to 33 months, 72%
of the grafts patent at the time of discharge
from hospital were still patent when the
patient was last seen.
In this series, if the graft became
occluded, most of the patient’s symptoms
were no worse than before grafting. Others
have expressed a different opinion.
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The procedure is a valuable addition to
the armamentarium of the peripheral vascu
lar surgeon.
R eferen c es
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R esu m e
Les auteurs exposent la technique et les resultats
obtenus de la greffe autogene de derivation veineuse, pour occlusion segmentaire de 1’artere
femoropoplitee. Ils analysent egalement les ele
ments qui affectent la permeabilite de la greffe.
La proportion de cas ou la greffe etait permeable
a ete de 87% au moment ou le malade quittait
l’hopital.
Une greffe reussie soulage habituellement le
patient de tous ses symptomes. Si la greffe s’obstrue, le membre retourne a son etat preoperatoire
dans la majorite des cas. On n’a pas trouve de
relation entre 1’echec de la greffe, l’age du pa
tient, le siege de la derivation (au-dessus ou en
dessous du genou) ou la presence de diabete sucre.
Les echecs ont ete plus nombreux dans les cas ou
il fallait reunir deux veines ou ceux dont la plaie
etait le siege de complications.
En ce qui eonceme la permeabilite des greffes,
les 105 greffes qui ont ete suivies pendant une
peri ode allant jusqu’a 33 rnois, et qui etaient permeables au moment du conge, sont restees permeables. Tous les cas d’echecs n’ont pas ete
examines par arteriographie pour confirmer l’occlusion.
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EXPERIEN CE W ITH BISCH OF’S MYELOTOMY”
L. P. IVAN, M.D., F.R .C.S.[C], K. W. E. PAINE, M.B., F.R .C .S.[C ] and
T. E. HUNT, M.D., F.R.C.P.|C|, Saskatoon, Sask.

T he development of flexor spasms of the
lower limbs in the paraplegic patient dur
ing the period of rehabilitation or later may
be a considerable handicap to the achieve
ment and maintenance of some degree of
independence. The violent jerks of the
muscles produce friction sores and pain,
prevent the use of braces, and make trans
fer to a wheelchair impossible. In spite of
the many drugs, physiotherapeutic mea
sures and operative procedures in use, the
treatment of such flexor spasms remains a
perplexing problem.1'5

The purpose of this paper is to draw
attention to a relatively new and little
known procedure that we have found usefid in the management of such flexor spasms
in the paraplegic patient.
Bischof first described his procedure in
1951.® No response to his paper can be
found in the medical literature until 1955,
when Weber7 reported the use of this pro
cedure in two patients with good results.
Nadvornik8 in 1961 reported one such case
and commented favourably on the pro
cedure. The last paper on the subject ap
peared in 1962 when Tonnis and Bischof”
gave an account of 20 cases with a follow
up time from two to eight years.
Bischof’s myelotomy consists of a longi
tudinal section of the spinal cord in the
coronal plane between the pyramidal and
spinothalamic tracts from the T12 to SI
segments (Fig. 1). If decrease of bladder
tone is also required, unilateral section of
the sacral segments is suggested.
Myelotomy is performed through a lami
nectomy of T i l , T12, and L I, sufficient to
expose the lumbar segments and the conus
medullaris. After opening the dura, the
lumbar and sacral segments should be
identified with a nerve stimulator. The
largest root is usually SI and this leads the
surgeon to the first sacral segment of the
cord. After identification of the other nerve
roots and appropriate segments, and with

Fig. 1.—The plane of incision within the spinal
cord (crosshatehed). Bilateral, L l- S l; unilateral,
S I -5.

slight rotation of the cord, an incision is
made in the coronal plane from the T12 to
the S I segment approximately in line with
the attachment of the dentate ligaments
(Fig. 2). A special knife may be used for this

POSTERIOR ROOT
“From the Department of Neurosurgery and Re
habilitation Medicine, University of Saskatchewan,
Saskatoon, Sask.

Fig. 2.—Schematic drawing of the rotated cord
showing the line of incision (broken line), modi
fied after Asenjo.10
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Examination showed complete flaccidity in
the lower limbs which could now be moved
passively without any resistance or flexor
spasm. The knee jerks and ankle jerks were
absent bilaterally. A minimal amount of flexor
spasm in the hip flexor did not interfere with
his daily activities.

Fig. 3.—Incision of the cord with a keratome.

purpose or a keratome, used by eye sur
geons, is quite satisfactory (Fig. 3). Hemor
rhage from the procedure is usually mini
mal and is readily controlled by local pres
sure after a short time.
Three candidates considered suitable for
this operation have presented themselves to
the authors in the last two and one-half
years. All were suffering from intractable
flexor spasms of the lower limbs following
fracture dislocation of the cervical spine.
C ase R eports
C ase 1.— On February 12, 1963, a 16-yearold high school student fell from parallel bars
at school landing on his head and producing a
fracture dislocation of C4 and C5 with a com
plete transverse lesion of the cord. Laminec
tomy and fusion were carried out in another
hospital shortly after the accident. Approxi
mately two months later he was transferred
to the University Hospital in Saskatoon for re
habilitation.
On examination at that time he had signs
of a cord lesion at C6 without any motor or
sensory recovery. There was extreme spasticity
in the lower limbs, which became more and
more troublesome during his rehabilitation
program, completely preventing the use of the
wheelchair. To facilitate further rehabilitation,
myelotomy was carried out one year after the
injury. Three weeks following surgery he was
able to use a wheelchair and a few months
later, before his discharge, he was able to
dress himself and transfer to a wheelchair
without help. He completed high school and
started university.
The latest follow-up was in May 1966, two
and one-half years following myelotomy, at
which time, although quadriplegic, he was
completely independent with respect to self
care and in the use of the wheelchair.

Case 2 .— This 46-year-old man was admitted
to the University Hospital on July 10, 1961
with a history that, the same afternoon, while
helping to combat a forest fire, he was struck
on the back of his neck by a falling tree,
knocked to the ground and rendered uncon
scious. When he came to he was unable to
move his limbs. Examination on admission re
vealed a quadriplegia with a sensory and
motor loss below C5. Radiographs showed a
fracture dislocation of C5-6 and also a congen
ital fusion at C6-7. Reduction was achieved
with skull tongs, then laminectomy, fusion,
and tracheostomy were carried out on the day
of admission. No recovery of motor or sensory
function below the level of his lesion occurred.
Multiple ethnic and social problems prevented
normal rehabilitation and he was discharged
to a nursing home one year after admission.
Recurring trouble with pressure sores and
contractures required a number of readmis
sions, the fourth being in April 1964. At that
time he was noted to have a quadriplegia with
extreme spasticity and even light stroking on
the legs would cause severe flexor spasms. In
addition, he had flexor contractures of both
knees and both hips. He was uncomfortable
in bed and the use of the wheelchair was im
possible because of his flexor spasms and his
contractures.
On October 30, 1964, an intrathecal phenol
injection was carried out with some improve
ment in the flexor spasms, lasting only one
week. On November 16, a Rischof’s myelotomy
was performed and this was followed immedi
ately by relief of flexor spasms; it became
possible to achieve some correction of his
contractures by manipulations. A number of
orthopedic procedures improved his contrac
tures further so that by February 4, 1965, he
could be in a wheelchair again, the first time
in 13 months. His latest follow-up was in May
1966, 18 months after myelotomy. Although
he was still living in a nursing home he was
able to use his wheelchair. Examination
showed that the legs could be moved freely
at all joints and that both knee jerks and ankle
jerks were absent. Painful stimulation of the
thigh or calf did not elicit any flexor spasms.
The legs had remained flaccid since operation.
No further pressure sores had occurred.
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Case 3 .— This 61-year-old farmer was ad
mitted to the University Hospital in Saskatoon
on April 13, 1964, having been involved in an
accident three days before admission. He had
been struck on the back of the neck by a bar
rel falling from a moving wagon and had be
come paralyzed in all four limbs. Examination
confirmed a quadriplegia with a level at C7,
and radiographs showed a forward dislocation
of C6 and C7. This was corrected following
the application of head tongs and skull traction
but no motor recovery occurred. Full rehabili
tation was impossible because of marked early
senility and, four months after injury, he was
transferred to a nursing home. One year after
discharge he was readmitted because of ex
treme spasms in the lower limbs and large
pressure sores over the hips. A plastic proce
dure was planned to close the pressure sores
but postoperative positioning in the prone
position would have been required after such a
procedure and the patient was unable to tol
erate this because of the flexor spasms.
Myelotomy was, therefore, carried out on
August 13, 1965, with complete elimination of
flexor spasms. Two weeks later, rotation flaps
were made and skin grafting was done to close
the pressure sores and this was followed by
nursing in the prone position to allow satisfac
tory healing. He had a hypertonic reflex blad
der which did not change following surgery.
Bladder training was instituted and the cathe
ter was subsequently removed. Four months
later, at the time of discharge to his home, he
was able to use a wheelchair.
A few months after discharge, pressure sores
over the sacrum necessitated a readmission and
further plastic repair of the area. His last
follow-up in May 1966 was 10 months follow
ing myelotomy. At this time passive move
ment at his hip and knee joints was completely
free and the two limbs were flaccid. No ankle
clonus was present. His ankle jerks, however,
could be elicited on both sides but the plantar
response was absent. Sensation to pin prick
was completely absent and there was no reflex
response to painful stimulation on the legs.
Joint position sense was demonstrated in the
toes and ankles and appeared to be almost nor
mal. There was also preservation of touch
sensation on both legs.
Before myelotomy it had not been possible
to detect voluntary movements in the toes
because any attempt to move his limbs was
followed by violent flexor spasms. After myel
otomy it became apparent that there was
some minimal residual voluntary movement in
the toes.

T A B LE
1.
2.
3.
4.
5.
6.
7.
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I . —P r o c e d u r e s f o r t h e R e l i e f o f S p a s m

Posterior rhizotomy................. (Foerster 1910)
Intrathecal alcohol...................(Dogliotti 1930)
Intrathecal phenol................... (Suvansa 1931)
Cordectomy...............................(M acCarty 1948)
Trans-section of cauda equina. (Meirowsky 1950)
Anterior rhizotomy.................. (Munro 1945)
Myelotomy................................(Bischof 1951)

D iscussion

Since spasticity is an exaggerated stretch
reflex, any procedure that can disrupt the
reflex arc between the stretch receptors
and the neuromuscular junction should re
lieve muscle spasm (Table I).
The operations listed in Table I all re
lieve spasticity but each has some disad
vantage. (1 ) Posterior rhizotomy has no
lasting effect and produces complete sens
ory denervation in the segments involved
and thus predisposes to the development of
pressure sores in these areas. (2) Intrathe
cal alcohol injection gives temporary relief
only and may aggravate the bladder prob
lem. (3) Intrathecal phenol injection is
somewhat unpredictable in its effects but a
satisfactory injection has the same disad
vantage as alcohol. (4 ) Cordectomy is a
major procedure and its finality makes both
the patient and the surgeon uneasy. ( 5 )
Cauda equina trans-section, besides hav
ing the same finality, has the disadvantages
of both anterior and posterior rhizotomy.
(6) Anterior rhizotomy is followed by se
vere wasting of the appropriate muscles
and exposure of bony prominences; this in
creases the risk of pressure sores either in
the ischial region from sitting, or in the
lower extremities in a patient who has to
wear braces. (7) Bischofs myelotomy, on
the other hand, produces permanent flaccidity without loss of muscle bulk and, ex
cept for segmental analgesia, there should
be no worsening of the other sensory mod
alities. With accurate technique, all long
tracts, including the pyramidal tract, should
remain intact following myelotomy.
An important feature of the longitudinal
myelotomy is that, unlike posterior rhizot
omy, there is no recurrence of spasticity
because the collaterals of Kolliker are also
divided during the myelotomy (Fig. 4).
This eliminates the influx of afferent im
pulses from higher and lower segments,
which is suggested as the cause of failure
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in some of the other procedures mentioned
above.
In all three patients described in this re
port, the results were satisfactory from the
point of view of spasticity and flexor
spasms. The third patient (Case 3) is quite
remarkable in that the posterior column
sensations present before myelotomy re
mained completely intact after operation.

Vol. 10

Su m m a r y

Three patients with quadriplegia and se
vere flexor spasms in the lower limbs hin
dering rehabilitation, have been described.
The results of Bischofs myelotomy in all
three were satisfactory, the lower limbs
remaining flaccid during the follow-up time
of from 10 months to two and one-half
years.
Bischofs myelotomy deserves more at
tention in the rehabilitation program of
paraplegics because it is theoretically sound
and technically relatively simple. It offers
more functional benefit and less neurologi
cal deficit and fewer disadvantages than
other procedures that are being used for
the treatment of excessive flexor spasms in
paraplegics.
R eferen c es

Fig. 4.—The collaterals of Kolliker (II) disrupted
by the plane of incision (crosshatched). I—mono
synaptic reflex arch.

This procedure is not suitable for patients
who have paraparesis but have some re
maining useful movements because some
of the axons leaving the pyramidal tract
to enter the anterior horn cells will be sev
ered during the trans-section. If the section
into the cord could be made from within
rather than without by a special knife, it
should be possible to place a lesion in the
central core of the lumbar tumescens which
would selectively affect the reflex arc and
the collaterals of Kolliker without inter
fering with the pyramidal tract or the fibres
running from this tract to the anterior horn
cells. We are considering the design of a
suitable instrument.
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R esum e
Trois malades quadriplegiques presentaient des
spasmes violents des membres inferieurs qui ont
ete traites par la myelotomie de Bischof. Cette
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methode, decrite pour la premiere fois par Bischof en 1951, fut de nouveau signalee en 1962 par
Tonnis et Bischof. La premiere description de la
methode dans la litterature medicale ne connut
guere de succes, malgre le fait que d’autres methodes therapeutiques mieux connues ne donnaient
que des resultats partiels dans le traitement de la
spasticite. L ’operation consiste a pratiquer une
section longitudinale dans le plan frontal des seg
ments lombaires entre les faisceaux pyramidaux
et spinothalamiques.
La myelotomie de Bischof a donne des resultats
tres satisfaisants chez ces trois malades. Les mem-

bres inferieurs resterent flasques pendant toute
la periode d’observation post-therapeutique, qui
variait de 10 mois a deux ans et demi apres l’ope
ration. La raison d’etre physiologique de cette
methode, ses donnees anatomiques, ses indica
tions et sa technique sont exposees en detail. Les
auteurs estiment que la myelotomie de Bischof
devrait occuper une place plus importante dans
le traitement de readaptation des paraplegiques,
parce que la base theorique de cette methode est
logique, sa technique est tres simple et ses re
sultats sont superieurs aux autres moyens em
ployes actuellement pour soulager la spasticite.

TREATM ENT O F ESOPHAGEAL
CARCINOMA
In this study, 206 patients with esophageal
carcinoma, mostly in the lower third but ex
cluding lesions near the cardia, were analyzed
in a search for a satisfactory method of treat
ment. These lesions were divided into three
groups: 59 during 1950 and 1953, 113 during
1954 and 1962, and 34 during 1963 and 1964.
In the first group resection was most often
done. In the second, in view of the high op
erative mortality in the first group, radiation
therapy was used, including those previously
operated upon. This treatment was selected
because only one patient lived longer than five
years after a left supra-aortic esophagogastrostomy.
Mortality for resection was higher than that
for irradiation in the first half-year, but
the latter rose and remained almost equal after
the first year. Therefore, since 1963, resection
was again used predominantly. The two-stage
procedure (with an interval of three to four
months between stages) consisted of an
esophagocologastrostomy using a retrosternal
isoperistaltic transverse colon transplant. The
mortality rate with this approach in 10 pa
tients was 20%, half that for resection and pri
mary anastomosis. Every other patient treated
in this manner lived one half-year or longer,
whereas only one of five survived that long
after esophagogastrostomy. This procedure
also avoids lethal intrathoracie suture break
down.— Cutgemann, A. and Imdahl, H.: Prin
ciples in the treatment of esophageal carci
noma, Arch. Klin. Chir., 313: 345, 1966.

technique for reconstruction of the internal
abdominal ring that he devised to prevent
recurrences of the indirect type. Regardless
of the original type of inguinal hernia, indi
rect recurrences outnumber direct approximate
ly 3 :1 . In such recurrences, it is uncommon
to find a defect in the posterior inguinal wall.
The author divides the external spermatic
artery to allow maximum lateral dislocation
of the cord. After the upper layer of the ex
ternal oblique aponeurosis is approximated to
the shelving edge of the inguinal ligament
medial to the cord, a band or tongue of this
upper layer fascia is mobilized so that it is
hinged medial to the cord, is cautiously insin
uated through the centre of the cord, and is
then incorporated into the fascial closure lat
eral to the cord. The external ring is then con
structed in a manner that will avoid super
imposing the external over the internal ring.
This method offers an additional barrier to the
entry of the peritoneal sac into the internal
ring. In effect, some of the total force of a
recurrent hernia sac will be applied against
itself at the crotch if the sac is not passed to
one or the other side of the newly treated
fascial septum.
This type of internal ring reconstruction
lends additional security against recurrence
without compromising the repair. It is not in
tended that careful closure of the transversalis,
the first line of defence, be neglected, but
only that a recurrence, if it occurs in spite
of an excellent repair, may be contained at
the level of the aponeurotic closure.— Evoy,
M. H.: Inguinal hernia repair in the male; a
method of reinforcement, Amer. Stirg., 32:
266, 1966.

INGUINAL HERNIA REPAIR
The author describes a modification of a
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MOTOR INNERVATION OF HUMAN THENAR AND HYPOTHENAR
MUSCLES IN 25 HANDS: A STUDY COMBINING
ELECTROMYOGRAPHY AND PERCUTANEOUS NERVE STIMULATION0
WILLIAM J. FO RREST, M.D., M .Sc.(M ed.),f Kingston, Ont.
A n a to m ist s and clinicians agree that there

is significant variation in the innervation of
the intrinsic muscles of the hand. Usually
the ulnar nerve provides the motor supply
of the hypothenar muscles and the median
nerve that of the muscles of the thenar
eminence. But of the muscles in the latter
group, the flexor pollicis brevis requires
further comment.
Considerable uncertainty surrounds the
motor supply of the flexor pollicis brevis;
this has grown out of a confused descrip
tion of the muscle itself. Wood Jones,1 and
later, Day and Napier2 showed that, in the
past, various workers not only gave parts
of the short flexor different names but also
disagreed as to what parts made up the
muscle. At present, Gray’s Anatomy8 ac
cepts the superficial and deep heads de
scribed by Cruveilhier (Fig. I).1 , 4 For

Two main methods have been used to
determine the nerve supply of the intrinsic
muscles: gross anatomical dissections and
nerve-injury studies. The newer technique
of Sala8- 9 of Pavia, Italy, which combines
electromyography and nerve stimulation,
was used in the present study to investigate
the innervation of the thenar and hypo
thenar muscles.
M ethod

Twenty-five subjects volunteered for the
present study. In these individuals the de
tailed functions of thenar and hypothenar
muscles were also studied.10 In each sub
ject, only the right hand was studied.
A tiny, bipolar, wire electrode was im
bedded in each muscle to provide the elec
tromyographic pick-up.11 The muscles
studied were the abductor, opponens and
flexor brevis of the little finger and the ab
ductor brevis, opponens and flexor brevis
\Tendon of F le x o r P o l lic is
P ro x im a l Phalanx
Longvs
of
the thumb. Of the flexor pollicis brevis,
of th u m b
only the superficial head (of Cruveil
hier1' 2’ 4) was studied (Fig. 1). This particu
lar
slip arises from the ridge of the tra
U ln a r ( m e d ia l)
s e s a m o id
pezium
(greater multangular) and adjacent
R a d ia l (la te r a l).
S e s a m o id
flexor retinaculum, passes superficial to the
tendon of the flexor pollicis longus and is
A dd u ctor P o l l i c i s
inserted into the radial sesamoid and radial
Abduotor P o lli
( o b liq u e h e a d )
B r e v is
side of the proximal phalanx of the thumb.
By percutaneous stimulation of the ul
F l e x o r P o l lic is B revis (su p erfic ia l h e a d , deep h e a d )
of C r u u e i l h i e r
nar, median and (in 12 subjects) radial
Fig. 1 .—Superficial and deep heads (of Cruveil
nerves just proximal to the elbow, plus the
hier) of left flexor pollicis brevis.
electromyographic pick-up in each muscle,
Brooks2’ 5 these two parts together formed the contribution of a branch of the nerve
being stimulated to the motor supply of
the muscle’s outer head only, but Flem
ming2’ fi- 7 believed that the superficial head the individual muscle was determined. Care
by itself constitutes the entire flexor pol was taken to prevent the simultaneous stim
licis brevis. A comprehensive description of ulation of more than one of the three
the innervation of the short flexor, then, nerves.
will clearly define the muscle before giving
R esults
the nerve (or nerves) of supply to each part.
Thenar Muscles (Table I)
“Study supported by a grant from the Medical
Research Council of Canada.
tDepartment of Anatomy, Queen’s University,
Kingston, Ont.

The stimulation studies showed that the
median nerve alone supplied the abductor
pollicis brevis in all 25 subjects, and it sup-
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TABLE I. — M otor I nnervation

of

T henar M u sc les

in

25 H ands
A bductor
pollicis
brevis
M e d ia n n e r v e a lo n e
B o th m e d ia n a n d
u l n a r n e r v e s ....................
L in a r n e r v e a lo n e .
R a d i a l n e r v e ( t e s t e d in
1 2 h a n d s ) ...........................

F le x o r pollicis
Opponens
brevis
p ollicis {su p erficial head)

25

20

6

0
0

5
0

17
2

0

0

0

In these 25 hands, there were eight dif
ferent patterns of innervation (Fig. 2).

1 ABLE II.— M otor I nnervation of H ypothenar M uscles
in 25 H ands

M e d i a n n e r v e a l o n e ...............
B o th m e d ia n a n d u ln a r
n e r v e s ..............................................
1 l n a r n e r v e a l o n e ....................
R a d i a l n e r v e ( t e s t e d in
1 2 h a n d s ) ....................................

supply. In one, the opponens digiti minimi
also had a double supply. None of the three
muscles in this group received a purely
median supply.
Patterns o f Innervation

plied the opponens pollicis in 20 of the 25.
However, in only six of the 25 hands was
the innervation of the superficial head of
the flexor pollicis purely median. Almost
all the rest—17 of 25—had a dual motor sup
ply, both median and ulnar. In five hands
the opponens pollicis had a double motor
supply. In two hands, the sole innervation
of the superficial head of the short flexor
was from the ulnar nerve.

Abductor
digiti
m in im i
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Opponens
digiti
F lex or digiti
m inim i m in im i brevis

0

0

0

0
25

1
24

2
23

0

0

0

H ypothenar Muscles (Table II)
In this study, the classical description of
innervation by branches of the ulnar nerve
was confirmed. In two hands, the flexor
digiti minimi brevis had a double nerve

R adial N erve Stimulation
From stimulation studies, it was con
cluded that none of the six muscles studied
received any motor branches from the
radial nerve.
D iscussion

It has never been shown in dissection
studies that a double nerve supply pre
dominated in the innervation of Cruveilhier’s superficial head of the flexor pollicis
brevis. In 19 of 31 hands he dissected,
Brooks" found a dual supply to the outer
head, but this head includes both super
ficial and deep parts of the short flexor.
On the basis of anatomical and clinical
studies, Foerster12' 13 stressed the existence
of a double nerve supply to thenar muscles.
Others who have carefully dissected the
hand found that the superficial head usu
ally receives its nerve supply from the
median nerve and the deep head from the
ulnar nerve.2 ,14

NO. OF
HANDS

13

5

1

1

1

1

PERCENT.

52

20

4

4

4

A

Fig. 2 .—Eight general patterns of innervation of the six muscles are shown. Vertical lines indi
cate a median nerve supply, horizontal lines an ulnar nerve supply and solid shading a double nerve
supply (both median and ulnar).
i7 rJP?r^C^ i bead described by Cruveilhier. A.P.B. = abductor pollicis brevis. O.P. = opponens pollicis.
r.P .ii. — flexor pollicis brevis. F.D.M .B. = flexor digiti minimi brevis. O.D.M. = opponens digiti mi
nimi. A.D.M. = abductor digiti minimi.
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Contrary to current thought, the present
study supports the view that double in
nervation of the superficial head of the
short flexor is the most common pattern.
The method of investigation, an improve
ment over previous ones, depends upon
precise electrode placement in each muscle
being studied. Using the same technique,
Sala found a dual motor supply to the
flexor pollicis brevis in three out of every
four hands.8' 9 In the remainder, the ulnar
nerve supplied the muscle. The latter find
ing suggests that Sala placed the electrode
deeper than I did in the present study; per
haps it passed through the superficial head
to lodge iust within the deep head.
Clinically, there is some evidence that
the superficial head has a double nerve sup
ply. In a study of 45 patients with complete
median or ulnar nerve division, Highet13
found only five with a paralyzed or wasted
flexor pollicis brevis. Further, one wonders
whether incomplete wasting of the thenar
eminence medially, seen occasionally in
patients with carpal-tunnel syndrome, indi
cates a dual innervation of the superficial
part of the flexor pollicis brevis.
The ulnar, median and musculocutane
ous nerves innervate the ventral muscula
ture of the upper limb, while the radial
nerve supplies the dorsal muscle mass. In
tercommunications and terminal anastom
oses between motor branches of the dorsal
and ventral nerves are rare. However,
motor interconnections and anastomoses
between the three ventral nerves undoubt
edly exist.14' 15
Murphey, Kirklin and Finlayson,16 and
others,17' 18 have described communicating
branches joining the median and ulnar
nerves deep in the forearm. As many as
three in number, these branches usually
connect the median (or anterior interosse
ous) nerve with the part of the ulnar nerve
that passes into the depths of the palm.
This may be the explanation for many
minor variations in the general pattern of
innervation of the intrinsic musculature,
and for the less common, grossly anomalous
patterns sometimes found.
Terminal motor anastomoses between
branches of the median and ulnar nerves
exist in man and may be more common
than is now thought. Muscles situated in
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close proximity to anastomotic branches
and supplied by them will possess a double
innervation. In addition to the two heads of
flexor pollicis brevis and the opponens pol
licis, the three lateral lumbricals and the
oblique head of the adductor pollicis could,
in theory, have a double motor supply.

L

S umm ary

In 25 subjects, electromyography and
percutaneous nerve stimulation proximal
to the right elbow was used to investigate
the nerve supply of the thenar and hypothenar muscles in the right hand. In the
hypothenar muscles and in the abductor
pollicis brevis, the classical description of
innervation was confirmed. The opponens
pollicis, however, had a double motor sup
ply in five of the 25 subjects, and, contrary
to current teaching, the superficial head (as
described by Cruveilhier) of the flexor pol
licis brevis also had a double supply in 17
of the 25 hands. Eight differing patterns
of innervation were found in the six
muscles. Communicating branches of the
median and ulnar nerves in the forearm,
and terminal motor anastomoses within the
palm may explain various general patterns
of innervation and the incidence of a
double nerve supply to certain intrinsic
muscles.
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EARLY TREATMENT OF SPINAL CORD
INJURIES
When injury to the spinal cord produces a
sudden paraplegia, the lesion may be anatomic
or only a functional trans-section. Theoretical
ly, anatomic interruption of the entire cord
does not require rapid surgical intervention.
However, the differential diagnosis cannot
usually be made on clinical grounds because
functional trans-section mav present an iden
tical clinical picture. Decompressive surgical
treatment should follow strict indications. Ex
tramedullary cord compression must be borne
in mind as the first possibility.
The steps in clinical diagnosis are outlined.
Spinal fluid manometries are of utmost im
portance. If a block is present and the fluid
below the block is clear and has no pleocytosis,
an extradural process is most likely and im
mediate operation is indicated. If there is no
block, early operation is not indicated unless
bony fragments within the spinal canal are
demonstrated on the roentgenograms. Frag
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tomy of the hand, J. B. Lippincott Co.,
Philadelphia, 1953, p . 3 1 9 .
Traite d’anatomie humaine, v o l.
2, publie sous la direction de P . Poirier par
A. Charpy, A. Nicolas [et al.], L. Bataille
& Cie, Paris, 1901, p. 153.

18. P o ir ie r , P .:

R esum e
L ’auteur a precede chez 25 sujets, a des stimu
lations cutanees du nerf cubital du median et du
radial immediatement au-dessus du coude droit;
ces stimulations, asspciees a l’electromyograjihie
visaient a etudier l’innervation des muscles du
thenar et de l’hypothenar. Les resultats ont conhrme la description classique de la distribution
des nerfs aux muscles de l’hypothenar et au muscle
court abducteur du pouce. Cependant, contrairer.le.nt, a . a doctrine classique, la portion superticieile du court flechisseur du pouce recevait un
apport nerveux double (median et cubital) dans 17
des 25 cas; chez cinq des sujets. l’innervation du
muscle opposant du pouce etait egalement double
V .«,ucIe de ces six muscles a revele huit types
difterents d innervation. II est possible que des
communications nerveuses entre le cubital et le
median expliquent ces differents modes d’innervation Des anastomoses terminates palmaires entre
les branches i de ces deux nerfs expliquent probablement la double innervation de certains
muscles mtrmseques. Le double apport nerveux
( u court flechisseur du pouce explique sans doute
t atrophie incomplete de Imminence thenar chez
certains patients presenfant un syndrome du tunnel carpien.

ments may be evident only on tomographs.
Manometric block with bloody spinal fluid is
considered a contraindication because under
these circumstances the cord has probably
suffered anatomic trans-section. The spinal
fluid may contain nervous tissue which can be
centrifuged out and stained.
With respect to pathogenesis, not only is
there local compression of the cord but there
is also impairment of the blood supply to areas
above and below the lesion. Edema of the
cord in the narrow and rigid canal is a further
complication. In cervical and lumbar areas,
the compression can sometimes be relieved by
manipulation under general anesthesia. Suc
cess is indicated by the return of normal mano
metric values. In thoracic area compression,
laminectomy is required.
The prognosis also depends on the time that
has elapsed between the injury and the de
compression. The earlier relief is obtained, the
better is the outlook.— Busche, K.-A.: Spinal
cord injuries and aspects of earlv treatment,
Arch. Klin. Chir., 3 1 3 : 561, 1965,
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CASE REP OR TS
MASSIVE SYSTEMIC TUMOUR EMBOLISM DURING
PNEUMONECTOMY: SUCCESSFU L REMOVAL BY MEANS OF
BALLOON CATHETER®

W. B. FIROR, M.D., F.R.C.S.[C]f and F. G. PEARSON, M.D., F.R.C.S.[C],
Toronto, Ont.
Small microscopic systemic embolism
from carcinoma is well known. Pulmonary
neoplasms often invade the pulmonary
venous circulation and, from this site, may
pass directly to the systemic arterial bed.
The passage of macroscopic emboli of suf
ficient size to occlude a major vessel is a
catastrophic but rare event, occurring dur
ing manipulation of the lung at pulmonary
resection. In this communication, an illus
trative case is presented and the preven
tion of this complication is discussed.
C ase R eport
A.M., a 43-year-old man, was admitted to
hospital in June 1965, with malaise, weight
loss, and an increase in his chronic cough. He
had smoked more than one package of
cigarettes a day for many years. A large mass
was seen in the right lower lung field on the
chest radiograph.
A
diagnosis
of poorly
differentiated
squamous carcinoma was established after
examination of a peribronchial node, obtained
at mediastinoscopy from the right main
bronchus about one inch distal to the carina.
There was no evidence of inoperability on
preoperative assessment, which included pul
monary angiography, although the right pul
monary veins were not seen. The left atrium
was normal in size and contour.
At thoracotomy on August 4, 1965, a large
tumour was found involving all of the right
lower lobe. Hilar and mediastinal dissection
was difficult but it was finally established that
the right main bronchus, the superior vena
cava, and the right atrium were free from
tumour and that the lesion was resectable. In
the right inferior pulmonary vein, a firm,

rubbery mass could be palpated that projected
for about an inch into the left atrium. It did
not seem to be attached to the vein wall or
left atrial wall.
A pneumonectomy was done during which
a generous cuff of pericardium was resected.
To give a good exposure of the inferior pul
monary vein, the right superior vein, the
right main pulmonary artery and the right
main bronchus were divided first. When the
desired exposure had been achieved, the mass
projecting into the right inferior pulmonary
vein and left atrium could no longer be felt.
The inferior vein was divided, the resection
completed and the chest closed.
In the recovery room, the patient’s lower
extremities were cool and pale. No pulses
were detected at or below either groin. We
concluded that a massive tumour embolus had
lodged at the aortic bifurcation. The patient
was returned to the operating theatre im
mediately and both femoral arteries were ex
plored under local anesthesia. Both were
pulseless. Bilateral arteriotomies were made
and, using a balloon cath eter,'1 a tumour
measuring 8 x 2 cm. was removed from the
aortic bifurcation. (The catheter with balloon
deflated is threaded up past and above the
clot; the balloon is then inflated and the
catheter withdrawn bringing the clot down
in advance of the balloon.) Blood clots that
had propagated from the original embolus,
distally and proximally, were also removed
before the arteriotomies were closed. Several
smaller fragments of tumour were removed
along with the clot.
On pathological examination, this carcinoma
involved almost the entire lower lobe of the
right lung. The medial pleural surface and
the contiguous pericardium were also in
volved. The lumen of the inferior pulmonary
vein was filled by carcinoma admixed with
thrombus. The most proximal peribronchial
node and the paratracheal and subcarinal
lymph nodes were all negative for metastatic

'From the Department of Surgery and the Divi
sion of Cardiovascular Surgery of the University
of Toronto and the Toronto General Hospital,
Toronto, Ont.
tResearch Associate, Ontario Heart Foundation.
Present address: Department of Surgery, Univer 'Fogarty enrbolectomy catheter; Edwards Labora
tories Inc., Santa Ana, Calif.
sity of Saskatchewan, Saskatoon, Sask.
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EMBOLISM EXTRACTION

carcinoma, which suggests that this was a
potentially curative resection.
The embolus removed from the aortic bi
furcation represented poorly differentiated
squamous cell carcinoma in thrombus.
Strong pulsations returned to the femoral
and popliteal arteries but no pedal pulses
could be felt. The extremities remained warm,
and the patient’s convalescence was unevent
ful. But a few weeks after discharge he noted
weakness and unsteadiness of the left arm
and leg. He was readmitted to hospital on
October 10, 1965 and was found to have a
metastatic lesion involving the right cerebral
hemisphere. Examination of one of several
subcutaneous nodules on the anterior ab
dominal wall showed metastatic squamous cell
carcinoma. Treatment with radiotherapy and
steroids was begun at once and brought slight
temporary improvement. He was discharged
on November 24, 1965; his condition slowly
deteriorated thereafter and he died at home
in January 1966. Postmortem examination
was not performed.
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tion in this instance than it usually is to
evacuate blood clot, and it is possible that
the fragments of tumour ultimately recov
ered could not have been delivered through
an arteriotomy in diseased iliac arteries.
The surgeon, in approaching pulmonary
neoplasms where massive venous invasion
is common, should consider techniques for
the prevention of tumour embolism. Taber7
recommended routine ligation of the pul
monary veins as the first step in every
pneumonectomy, but all surgeons do not
agree. Where there is evidence of gross
venous invasion at angiography or at oper
ation, it is reasonable to attempt prelimi
nary ligation of the involved pulmonary
vein. For technical reasons, in the patient
described here, exposure of the inferior
pulmonary vein was only possible after
division of the bronchus, pulmonary artery
and anterior pulmonary vein.
Sum m ary

D isc u ssio n

Spontaneous tumour embolism to a ma
jor peripheral artery can occur during the
course of an operation, and the first re
ported successful tumour embolectomy
was in such a circumstance.2 Because of
the arrangement of the pulmonary circula
tion and the propensity of lung tumours to
vascular invasion, embolism during pul
monary surgery is a particular hazard.
Probert3 described a patient who died sud
denly during pulmonary resection; death
was due to an embolus that had obstructed
the aortic arch. Several other instances of
successful tumour embolectomy have been
reported,4 3 among them two aortic saddle
emboli.6'8
Taber7 successfully removed a tumour
embolus from the aortic bifurcation using
the transperitoneal route but the patient
died shortly after following a further throm
boembolic episode. Christiansen and Mor
gan8 were unsuccessful in their attempt to
remove a saddle embolus with a balloon
catheter because the patient had advanced
atherosclerosis of the iliac arteries.
We believe that this case represents the
first successful removal of a tumour embol
us from the aortic bifurcation using this
technique. It was more difficult to dislodge
the obstructing tumour from the bifurca

A 43-year-old man with squamous cell
carcinoma of the bronchus sustained a mas
sive tumour embolization to the aortic bi
furcation during pneumonectomy. The em
bolus was successfully removed using a
balloon catheter introduced through the
femoral arteiy.
Previously reported experience with this
complication of pulmonary resection has
been briefly reviewed. An approach to pre
vention is also considered.
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R esume
Au cours de la pneumonectomie effectuee
ehez un homme de 43 ans qui presentait un can
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cer bronchique (epithelium squameux), se produisit une embolie massive de la tumeur au ni
veau de la bifurcation aortique. On est parvenu
a enlever l’embole au moyen d’une sonde a ballon
introduite par l’artere femorale.
L ’auteur passe brievement en revue la litterature traitant de cette complication de la resection
pulmonaire. II envisage egalement le recours a
un mode de traitement preventif en cours d’intervention.

PA LLIATIVE TREATMENT OF M ETASTATIC CARCINOMA OF THE
L IV E R BY HEPATIC ARTERY INFUSION WITH 5-FLUOROURACIL:
REPORT OF A CASE8
JOHN A. MacDONALD, M.D., F.R .C .S.[C ], Toronto, Ont.

T he prognosis in patients with metastatic
carcinoma to the liver is poor. Once the
diagnosis of metastatic involvement of the
liver has been made on clinical grounds, it
is unusual for the patient to survive more
than three months, as will be demonstrated
in the series reported in this communica
tion. This is especially true if jaundice is
present. In carefully selected cases, how
ever, successful palliation may be achieved
following prolonged intra-arterial infusion
of the hepatic artery with chemotherapeu
tic agents. Successful palliation implies
both relief of pain and prolongation of life
as a result of inhibition of tumour growth.
Metastatic disease of the liver can be
treated by arterial infusion of chemothera
peutic agents, because the antimetabolite,
5-fluorouracil, interferes with the synthesis
of nucleic acid by rapidly growing cells.1
Since the liver has enzyme systems capable
of degrading 5-fluorouracil, the toxicity of
the drug is reduced by passage through
the liver. The hepatic artery not the portal
vein2 provides the principal blood supply to
both primary and secondary tumours of the
liver, therefore, in carefully selected pa
tients, administration of the drug through
the hepatic artery is a rational and feasible
method of treating metastatic tumours of
the liver. Continuous administration of the
“From the Department of Surgery, St. Michael's
Hospital, Toronto and the University of Toronto,
Toronto, Ont.

antimetabolite over a prolonged period is
necessary if all tumour cells are to be
reached at the appropriate mitotic inter
val.3
A patient with metastatic carcinoma of
the liver treated by such a method is de
scribed in this communication.
C ase R eport
Mrs. V .B., a 45-year-old white woman, was
admitted to St. Michael’s Hospital, Toronto,
on September 29, 1964, with a diagnosis of
secondary carcinoma of the liver. She com
plained of pain beneath the right costal margin
of several months' duration. She had under
gone a bowel resection at another hospital
two and one-half years previously for carci
noma of the colon. A left hemicolectomy and
a right transverse colostomy were performed
on April 4, 1962, and the latter was closed on
May 14, 1962. She was treated at St. Michael’s
Hospital on January 24, 1964 for small-bowel
obstruction due to adhesions. The obstruction
was relieved by intestinal intubation alone. On
examination at that time there was no evidence
of metastatic liver involvement.
On September 19, 1964 the liver was
markedly enlarged and coarsely nodular. It
extended approximately five inches below the
right costal margin in the mid-clavicular line,
and three inches below the xiphoid process of
the sternum in the midline. There was no evi
dence of jaundice, ascites or secondary tumour
elsewhere. Hemoglobin was 10.9 g.%; white
blood count (W BC) was 8 9 0 0 /c.m m . with a
normal smear and differential. Sedimentation
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one in the upper lateral margin of the right
lobe and the other in the lower two-thirds of
the liver between the right and left lobes
(Fig. 1A).
Laparotomy was performed on October 29,
1964. The liver was massively involved by
secondary carcinoma. There was a huge mass
beneath the dome of the diaphragm in the
right lobe, and the left lobe was extensively
involved by tumour. There was no evidence of
recurrent tumour at the anastomatic site. No
nodes were felt along the aorta and there was
no evidence of ascites. No metastatic deposits
could be felt in the pelvis. A biopsy of one of
the tumour nodules o f the liver revealed sec
ondary mucinous adenocarcinoma.
The hepatic artery was then catheterized to
permit intra-arterial infusion of 5-fluorouracil
(Fig. 2 ). The hepatic flexure of the colon was
reflected downward and medially. The lesser
sac was entered, the stomach elevated from
the pancreas and a tape was passed around the
stomach to facilitate its retraction for subse
quent exposure. The right gastric artery was
identified, divided and ligated. The hepatic
artery was identified and the large gastroduo
denal branch was found coursing behind the
pylorus. A Teflon catheter was introduced via
the gastroduodenal artery into the hepatic
artery for a short distance. Five cubic centi
metres of 5% fluorescein were injected into the

Fig. 1.—(A) Pre-treatment liver scan after the
injection of radioactive colloidal gold. The large
central defect and the smaller peripheral defects
involving the right lobe of the liver are seen. (B)
Post-treatment liver scan demonstrating little or
no change compared with the pre-treatment liver
scan (March 15, 1965).

rate was 105 mm./hr.; bleeding, clotting and
prothrombin times were normal. Serum pro
teins were 7.0 g., albumin 4.6 and globulin
2.4 g. The alkaline phosphatase was 36.3 KingArmstrong units (normal = 4-12 units);
serum bilirubin 0.6 mg.; cephalin cholesterol
flocculation and thymol turbidity were normal.
Serum transaminase was 45 units (range 933 units) and bromsulfalein retention was
45% in 30 minutes (normal = 0-10%). A bar
ium enema revealed no evidence of recurrence,
at the site of the previous resection. There
was no evidence of pulmonary metastases on
the chest film, but the right diaphragmatic leaf
was elevated due to the massive enlargement
of the liver.
A liver scan was carried out after the intra
venous injection of 58 pc. of radioactive col
loidal gold. On scan the liver was extensively
enlarged with two huge areas of non-function,

Fig. 2.—A Teflon catheter (A) can be seen en
tering the gastroduodenal artery (B); it is then di
rected into the hepatic artery (n ot show n). Silk
ligatures (C) secure the catheter within the ar
tery. Metastatic tumour deposits (D) are apparent
on the undersurface o f the liver.
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Fig. 3.—Arterial infusion maintained by continu
ous gravity drip.

hepatic artery and, using a portable ultra
violet lamp, fluorescence was demonstrated
over the liver. The catheter was then secured
in the gastroduodenal artery by means of two
ligatures of silk. The catheter was brought out
through the falciform ligament and the skin
of the anterior abdominal wall through a small
stab wound. A small latex drain was intro
duced through a separate stab wound in the
right side of the abdomen to drain the subhepatic space. The wound was closed without
retention sutures.
Initially the infusion was kept running by
means of a gravity drip with 1000 units of
heparin added to each litre of glucose and
normal saline (Fig. 3 ). On October 30, 1964,
300 mg. of 5-fluorouracil were added to the
infusion. After six days of treatment, because
of a rise in the serum bilirubin, 5-fluorouracil
was discontinued (Fig. 4 ). On December 22,
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5-fluorouracil was started again and another
15-day course of treatment was given. On
January 5, 1965 the drug was stopped be
cause of a rise in the serum glutamic oxalo
acetic transaminase (SG O T ). This soon re
turned to normal after cessation of the drug.
The patient was discharged from hospital with
the Teflon catheter closed by small metallic
clips.
The patient was readmitted to hospital
March 6, 1965 and another course of 5-fluor
ouracil was given through the catheter. On
this occasion the Watkins Chronofusor pump
was employed. Again 300 mg. of 5-fluorouracil
were given daily for 16 more days. At the end
of this time, the catheter was removed as
it was apparently plugged. The catheter had
been in the hepatic artery for 155 days.
During the third course of treatment, there
was no rise in the serum bilirubin or in
the SGOT, and the white cell count re
mained within normal range. The only compli
cation attributed to the treatment was the ele
vation of the serum bilirubin after the first
administration of the drug, and a preretina]
hemorrhage on November 14, 1964— the latter
may have been due to heparin.
On repeated liver scan (Fig. I B ) , there
was no change in the size of the tumour. The
patient’s general condition was satisfactory
and she was discharged from hospital on Feb
ruary 2, 1965.
The patient began to gain weight after dis
charge from hospital and the pain in the right
upper quadrant of the abdomen had disap
peared. She was readmitted to hospital on June
14, 1965 for a course of systemic 5-fluoroura
cil. On this admission, 800 mg. of 5-fluorouracil were given daily, intravenously, for five
days and then 400 mg. on alternate days for
four doses. The patient’s response to the intra
venously administered drug was in marked
contrast to that given by arterial infusion.
She developed stomatitis, diarrhea and a se
vere neutropenia. The white blood count
dropped as low as 1350/c.mm. Following ces
sation of the drug, the leukocyte count grad
ually returned to normal levels. Twenty-five
months after treatment was started, the patient
is still alive but she now has pulmonary metastases and her condition is deteriorating.
P ro g n o sis o f P a t ie n t s W it h S econdary
C a n c er o f t h e L iv er

At St. M ich ael’s Hospital, Toronto, 100
consecutive, unselected patients with sec
ondary carcinom a of the liver w ere re
viewed; all prim ary sites were included.
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Fig. 4.—Treatment record graphically illustrating the effect o f 5-fluorouracil on the serum bili
rubin, SCOT and WBC.

The origin of the primary in these patients
is summarized in Table I. The majority of
these primary tumours arose from the gas
trointestinal tract. The average duration of
life from the time of the diagnosis of sec
ondary carcinoma of the liver to death in
these 100 patients was 2.1 months. Four
patients, however, lived for longer than nine
months. One patient survived 24 months
with a known primary of the colon and
secondaries in the liver; two patients sur
vived 13 months with primaries of the
esophagus and colon, and a fourth patient,
with a primary of the colon, lived for nine
T A B L E I .— M e t a s t a t ic C a r c in o m a o f L iv e r
N o. of

Site of primary— 100 patients

patients

Gastrointestinal tract
(Colon and rectum...........................
19)
14)
(Stomach and esophagus................
(Pancreas......................
18)
(Gall bladder, bile du cts....................
7)
Lung..................................................................
Breast,..................................................................
Unknown............................................................
Other (ovary, cervix, prostate).....................

58
14
9
14
5
100

months. Patients with primary tumours of
the stomach, lung, pancreas and esophagus
survived for only a short time after the
diagnosis of metastatic involvement of the
liver.
Since patients with metastatic disease of
the liver from primaries in the colon seemed
to survive longer than patients with metastases from tumours of other organs, the
records of 41 patients with metastatic colon
carcinoma that were complete were ana
lyzed for the period 1955 to 1963. Only
those cases were included in which second
ary carcinoma of the liver was found at the
time of a bowel resection or colostomy for
carcinoma. The hepatic metastases, for the
most part, were seen under direct vision by
the surgeon and biopsies were taken from
many of them. The precise size of the
lesions was not recorded. In these 41 pa
tients, the average duration of life from the
time of diagnosis of these previously unsus
pected secondary tumours to death was
10.5 months (Table II). Twelve of the 41
( approximately 30% ) survived for longer
than one year. It would seem, therefore,
that carcinoma of the liver secondary to
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T A B L E I I . — R e c t a l a n d C o lo n C a r c i n o m a s W it h
U n s u s p e c t e d M e t a s t a t i c C a r c in o m a o f L iv e r

1. Number of proved cases
(1955-1963)..................................
41
2. Average survival time after bowel
resection.....................
10.5 months
3. Number of survivors beyond one
year..................................
12 (29%)

carcinoma of thecolon isnot as rapidly
fatal as previouslythought.
It should be
stressed that, in the majority of these pa
tients, the metastases were unsuspected and
the liver could not be felt clinically.
D iscussion

The selection of patients for this form of
palliative treatment depends upon several
factors: (1 ) a knowledge of the natural
history of metastatic carcinoma of the liver;
(2 ) an accurate determination of the site
of the primary growth; (3 ) the absence of
other metastases; (4 ) the age of the pa
tient; and (5 ) the exclusion of contraindi
cations.
The prognosis of patients with metastatic
carcinoma of the liver is admittedly short.
However, palliative treatment is worth
while because there is a wide variation in
the response of such patients. Death usu
ally occurs within three months from the
time of clinical diagnosis, based on the
finding of a large nodular fiver. Twentyfive patients with metastatic fiver tumour
in whom the diagnosis was proved by bi
opsy, were reviewed by Cayer and Sohmer;4 all had hepatomegaly; seven were ic
teric and 10 had ascites. O f this group,
80% were dead within three months, 88%
within six months and 92% at the end of
one year. A single patient survived 30
months. In 13 of these patients, without
jaundice or ascites, the average duration
of fife was 23.9 weeks. However, in those
who presented with jaundice or ascites,
death occurred in less than 6.5 weeks. They
found no correlation between the size of
the fiver and the subsequent duration of
life.
Some patients may exhibit a marked re
sistance to the growth of tumour and
indeed secondary tumour has been known
to regress spontaneously. Everson and Cole®
reported 125 cases of spontaneous regres
sion of tumour. Recently spontaneous re

gression of secondary cancer of the fiver
was reported by Rankin, Brown and Crile.®
This patient had familial polyposis of the
colon and microscopically proved hepatic
metastases from a colon carcinoma but sur
vived 10 years, after which a second colon
carcinoma developed. At the time of the
second operation, the hepatic metastases
demonstrated 10 years previously had dis
appeared.
The form of palliative treatment de
scribed in this paper should be reserved
for patients with metastatic disease con
fined to the fiver. Patients with metastases
in several organs should not be subjected
to hepatic artery infusion. Therefore, a care
ful search should be made for pulmonary,
osseous and nodal metastases before a de
cision is made to perform hepatic artery
infusion. Patients with ascites or jaundice
should also be excluded because of their
extremely short fife expectancy.4
The distribution of the metastases in the
100 consecutive cases previously alluded to,
is shown in Table III. We can say with
TABLE III. — D is t r i b u t io n

of

M eta sta ses

No. of
patients
Confined to liver.........................................
Multiple organs..........................................
Not known...................................................

8
66
26

too

reasonable certainty that the metastases
were confined to the fiver in only eight of
the 100 patients. Multiple metastases were
present in 66 of the 100 and in another 26,
the existence of other metastases was un
determined, either because of insufficient
information or because an autopsy had not
been done. Only hepatic metastases were
found in 11 of 59 patients with cancer of
the colon autopsied by Willis.7
This form of treatment should not be
offered to patients over 70 years of age be
cause of their limited fife expectancy. A
major operative procedure and the added
stress of a toxic chemotherapeutic drug will
be tolerated poorly by patients over 70.8
In addition, an aortogram or a selective
celiac angiogram should be done before in
fusion to ensure that the blood supply to
the fiver comes from the hepatic artery
via the celiac axis, and not from branches
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of the superior mesenteric artery or else
where. A significant number of patients
have an anomalous hepatic arterial supply9
and this should be known before proceed
ing.
The patient described herein has already
survived 25 months after 37 days of chemo
therapy via the hepatic artery. The pre
sence of the catheter in the hepatic artery
for more than 150 days gave rise to no com
plications.
Watkins and Sullivan3 reported favour
able results in 11 of 16 patients subjected
to this procedure. Rochlin and Smart10 re
cently evaluated 51 patients who under
went hepatic artery infusion; 44 % of these
patients showed objective evidence of re
sponse. Five patients showed responses last
ing one year or more. In one patient, re
mission continued 39 months after initial
infusion.

patterns of the liver by hepatic arteriog
raphy in vivo, J. Nat. C ancer Inst., 1 2 :
107, 1951.
3. W a t k in s , E., J r . and S u l l iv a n , R. D .: Can
cer chemotherapy by prolonged arterial in
fusion, Surg. G ynec. Obstet., 1 1 8 : 3, 1964.
4. C a y e r , D. and S o h m e r , M. F .: Duration of
life without operation in patients with tu
mors metastatic to liver demonstrated by
needle aspiration biopsy, Cancer, 9 : 141,
1956.
5. E v er so n , T. C. and C o l e , W. H .: Spontane
ous regression of malignant disease,
/. A. M. A., 1 6 9 : 1758, 1959.

6. R a n k in , G. B., B r o w n , C. H.

Treatment of hepatic metastases with
intra-arterial infusion of antimetabolites is
described.
A patient with primary carcinoma of the
colon, previously resected, presented with
massive secondary carcinoma of the liver,
and was treated by hepatic artery infusion
with 5-fluorouracil for 37 days. She has al
ready survived for 25 months since the in
stitution of this therapy and good palliation
was achieved.
The indications for this form of therapy
are discussed. The expected survival in un
treated patients with secondary tumour of
the liver is presented.
The author wishes to express his appreciation
to Mr. Arthur Smialowski for the preparation of
the photographs; Miss Susan Allison and Miss
Louise Midellestead for the graph and tables; to
Hoffmann-LaRoche Limited for supplying the 5fluorouracil; and to the house surgeons and in
terns who ministered to this patient.
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R esum e
Chez des malades soigneusement ehoisis, il est
possible de traiter les metastases cancereuses du
foie par perfusion arterielle d’agents chimiotherapiques. Le 5-fluorouracil est un antimetabolite qui
entrave la synthese de l’acide nucleique dans des
cellules a croissance rapide. Etant donne que le
foie possede un systeme enzymatique susceptible
de metaboliser le 5-fluorouracil, la toxicite du me
dicament se trouve reduite par son passage dans le
foie. L ’artere hepatique, plutot que la veine porte,
assure la circulation principale des tumeurs primaires et secondaires du foie. La perfusion intraarterielle prolongee de l’artere hepatique avec le 5fluorouracil constitue un moyen palliatif efficace
des tumeurs cancereuses.
L ’auteur rapporte le cas d’une malade souffrant
de metastases dun cancer du foie et qui a ete
traitee par cette methode, pendant 39 jours, par
un catheter introduit dans 1 artere hepatique. Une
serie de traitement avait ete donnee par voie ge
nerate. Vingt-cinq mois apres le debut de ce traite
ment, la malade est toujours vivante, bien qu’elle
presente maintenant des metastases pulmonaires.
Ce traitement a ete efficace, en tant que palliatif.
L e choix des malades susceptibles de beneficier
de cette forme de traitement palliatif doit tenir
compte de plusieurs facteurs: (1) connaitre revo
lution naturelle du cancer metastatique du foie,
(2) determiner avec precision le siege de la tu
mour primaire, (3) s’assurer de l’absence d’autres
metastases, (4) tenir compte de l’dge du malade et
(5)^ exclure les contra-indications.
L ’article passe en revue 100 cas consecutifs,
pris au hasard, de malades souffrant de metastases
cancereuses du foie et evalue le pronostic.
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EXPERIMENTAL SURGERY
STUDIES ON IN D IREC T LYMPHOGRAPHY IN TH E DOG*
E. E. STERNS, M.D., F.R,C.S.[C] and P. DO RIS,f Kingston, Out.

is a valuable adjunct to
the diagnosis and treatment of neoplasms.
It has several limitations, however; chief
among these is the time and effort neces
sary in Kinmonth’s technique1 which in
volves the direct cannulation of peripheral
lymph vessels. Despite this technical dif
ficulty, a survey by Koehler, Wohl and
Schaffer2 showed that this technique is now
employed in all centres where lymphograms
are performed frequently.
The object of the studies described in
this communication was to find a way to
do lymphograms that would not require
direct lymphatic cannulation. The study
had two purposes: firstly, to develop a
technique that was less time-consuming
than Kinmonth’s; and secondly, to find out
more about lymphatic and lymph-node
physiology.
The demonstration of lymphatics and
nodes has been reported following the up
take of contrast medium from tissues—in
direct lymphography, as contrasted to the
direct infusion of lymph channels-direct
lymphography. As early as 1932, Pfahler3
demonstrated the lymph drainage of the
maxillary sinus after injection of the sinus
with iodized oil (Lipiodol). Gergely4 re
viewed several methods of indirect
lymphography in which success was re
ported.
Direct injection of contrast media into
the parotid gland,5 submucosal injection of
the tongue and subserosal injection of
intestine,6 subcutaneous injection,7 and
subcutaneous injection plus external com
pression in the extremities8 have all
opacified local lymphatics and lymph
nodes.

L ym phography

“From the Department of Surgery, Queen’s Uni
versity, Kingston, Ont.
tSummer Research Fellow, Department of Sur
gery, Queen’s University, supported by grant
from Clare Nelson Bequest, Kingston General Hos
pital, Kingston, Ont.
Supported by Grant No. 175 from the Ontario
Cancer Treatment and Research Foundation.

In this communication, we present the
results of a preliminary study in 52 dogs
of five methods of indirect lymphography
and suggest that the fourth and fifth
methods (see below) may have clinical
applications and may be useful in the
investigation of lymphatic physiology.
M a t e r ia l

and

M ethods

The contrast media used in this study
were:
(1 ) Ethiodized oil ( Lipiodol UltraFluid; Ethiodol, Bell-Craig Pharmaceuti
cals), an ethyl ester of iodinated fatty
acid of poppyseed oil containing 38%
organically bound iodine.
(2) Iodized oil (Lipiodol), the glyceryl
ester of iodinated fatty acid of poppyseed
oil containing 40% organically bound
iodine. This medium was too viscid for
lymphography and was abandoned after
the first attempts.
(3 ) Ethiodized oil with chlorophyll
0.08% (Lipiodol Ultra-Fluid with Chloro
phyll, Bell-Craig Pharmaceuticals). Chloro
phyll is added so that the lymphatics and
lymph nodes can be visualized at the time
of injection and later at autopsy.
(4 ) Ethiodized oil (Lipiodol UltraFluid) combined with 0.5 ml. of patent
blue violet in a 10% aqueous solution. This
dye was used in early attempts to obtain
visual demonstration of lymphatics and was
later replaced by ethiodized oil with chloro
phyll. Although patent blue violet was use
ful in the demonstration of intracutaneous
lymphatics after intradermal injection, it
rapidly diffused from veins and pa
renchymal tissue, staining a wide area and
masking the lymphatics.
(5) Sodium diatrizoate (Hypaque), a
water-soluble contrast medium, was used to
compare the results obtained with the oil
media.
The methods studied were:
(a ) interstitial injection of the soft
tissues of the neck and extremities

April 1967

INDIRECT LYMPHOGRAPHY

(b ) retrograde venous injection
(c ) intra-arterial injection
(d ) injection under pressure into an
isolated segment of vein
(e ) intraglandular injection.
(a) Interstitial Injection
M ethod.—In five dogs, 2 to 4 ml. of
ethiodized oil were injected under
pentobarbital (Nembutal) anesthesia. The
injection was made into the region of the
carotid sheath or the soft tissues around
the external jugular vein after surgically
exposing the region. In one dog, 2 ml. of
iodized oil 40% were injected into the
sublingual area of the floor of the mouth.
No surgical exposure was made.
Results.—The dogs were observed for
periods of 30 to 70 days and radiographs
were taken at regular intervals. No animals
exhibited untoward reactions. In no animals
were lymphatics or nodes demonstrated
radiologically during the period of study.
The contrast medium diffused slowly
through the tissue planes and gradually
diminished in volume but lymphatic uptake
was never demonstrated.
M ethod.—The method of Danese, Ho
ward and Bower8 was tried in one dog.
This method consists of the subcutaneous
injection of water-soluble contrast material
into the extremity while external compres
sion is applied over the site of injection.
Four millilitres of sodium diatrizoate
were injected into the paw of an
anesthetized dog and external compression
was applied with an inflated blood pres
sure cuff over the injection site. Radio
graphs were taken over a period of one
hour.
Results.—Almost immediately the sodium
diatrizoate could be seen filling the
lymphatics and a lymph node. The degree
of contrast was not great and within 20
minutes the sodium diatrizoate was no
longer seen on the radiograph.
Discussion.—W e could not demonstrate
nodal accumulation after interstitial injec
tion of ethiodized oil into the neck, and of
iodized oil into the floor of the mouth. It
is possible that, with the application of
external pressure, such uptake can be
demonstrated as suggested by Welsh and
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Welsh” who used colloidal gold, and
Danese, Howard and Bower8 who used
sodium diatrizoate but, in all areas except
the extremities, external pressure is either
difficult or impossible to apply.
(b) R etrograde Venous Injection
M eth o d —In three anesthetized dogs, the
external jugular vein was isolated and
ligated. A plastic catheter was inserted in
a retrograde (cephalad) manner and 3 to
4 ml. of ethiodized oil were injected.
Results.—Radiographs taken immediately
after injection did not demonstrate any
radiopaque medium in vein, lymphatic,
node or interstitial tissue. One of the three
dogs developed respiratory arrest and had
roentgenographically visible pulmonary
opacifications, which were interpreted by
a radiologist as multiple pulmonary emboli.
The dog was resuscitated and recovered
with supportive care. The chest film showed
clear lung fields 48 hours later.
D iscussion—Laine, Todd and Howard10
demonstrated lymph-node uptake follow
ing retrograde venous injection of sodium
diatrizoate supplemented by external pres
sure at the site of injection. W e could not
demonstrate lymph nodes radiologically
after injection of oily medium and believe
that failure was due to the number of
venous collaterals that allowed the oil to
travel proximally, causing pulmonary
emboli. In our opinion, this technique is
both unsatisfactory and hazardous.
(c) Intra-arterial Injection
M ethod —In seven dogs, under pento
barbital sodium anesthesia, the selected
artery was exposed, isolated and cannulated with a polyethylene catheter. The
facial, external carotid and superior thyroid
arteries were injected separately. Iodized
or ethiodized oil (1 to 4 ml.) was injected
slowly by hand over a five-minute period,
or automatically with a Harvard infusion
pump at 0.03 to 0.1 ml./min.
Results.—In this preliminary study, the
results of intra-arterial injection have been
disappointing (Table I ) . Iodized oil 40%
was too viscid for this purpose and was
abandoned after two attempts. Marked
extravasation occurred in Dog No. 2, but
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TA BLE I. - R e s u l t s

Dog no.
i ............

Artery
Facial

External
carotid
3 ............ . . External
carotid
Superior
13 ............
thvroid
16 ............ . . Superior
thyroid
Superior
17 ............
thyroid
1 8 *............ . . Superior
thyroid
2 ...........

of

Vol. 10

I n t r a -A r t e r i a l I nje cti on

Method of
injection

Extravasation

Opacification
o f nodes

Ethiodized
oil
Iodized
oil
Iodized
oil
Ethiodized
oil
Ethiodized
oil
Ethiodized
oil
Ethiodized
oil

Manual

Slight

No

24

Manual

Great

No

42

Manual

None

No

21

Manual

None

No

Pump

None

Time
(hrs.)

Length
of study
(days)

Contract
medium

24

No

—

31

—

20

Pump

None

No

Pump

None

?

24

31

*Simultaneous injection into thyroid gland on side opposite to intra-arterial injection. Node may rep
resent contralateral spread.

even after 42 days there was no evidence
of nodal uptake of iodized oil, as would
be expected from the work on interstitial
injection described above.
Injection of the superior thyroid artery
with ethiodized oil was also disappointing.
In three animals, no nodal uptake was
evident up to 31 days. In one dog,
simultaneous direct injection into the right
thyroid lobe and the left superior thyroid
artery was carried out. Opacification of
both lobes of the thyroid was evident im
mediately but lymphatics were seen only
from the right side. In 24 hours, superior
cervical nodes were outlined in both sides
of the neck, but this is consistent with
contralateral uptake from the right lobe,
and cannot be proved to be the result of
intra-arterial injection; this is further sug
gested by the presence of lower cervical
nodes only on the right. Further work of
this kind should be done even though
preliminary studies are not encouraging.
(d) Isolated Vein Under Pressure
VIethod.— Under pentobarbital anesthe
sia, a segment of external jugular vein, 5
cm. long, was exposed with a minimum of
dissection in 11 dogs. Ligatures were ap
plied proximally and distally, and a poly
ethylene catheter was inserted into the
isolated segment and kept in place with
a third ligature near one end of the isolated
segment. Collateral branches to this seg
ment were ligated in continuity, again with

minimal disturbance to the connective
tissue about the isolated vein. Blood was
aspirated from the isolated portion which
was then injected with ethiodized oil and
distended until the vein wall became tense
( average volume, 2.0 ml.). The pressure in
the vein was maintained for periods
ranging from two to 120 minutes. In two
animals, this pressure was maintained by
slow infusion using a Harvard pump. ( One
of these animals was sacrificed one hour
after injection.) The catheter was then re
moved and the vein simultaneously ligated
to preserve high intravenous pressure.
Radiographs were taken at the completion
of injection, at 24 hours and at intervals
thereafter.
R esults—T he isolated vein technique
was used 19 times in 11 dogs. Lymph nodes
became apparent radiographically after 10
injections in seven dogs. The nodes became
visible between five and 60 days after
injection (Table II, Figs. 1 and 2).
In two animals, pressure was sustained
within the isolated segment by slow-rate
continuous infusion using a Harvard pump
for 60 to 120 minutes. In both these dogs,
venous collaterals that were unsuspected
opened and were demonstrated radio
graphically. When the isolated segment
was distended manually, few, if any,
collaterals were demonstrated, but their
undetected presence must have been the
cause of slow leakage from the isolated
segment of vein. In all but two dogs, there
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TAB LE I I .— I s o l a t e d V een U n d e r P r e s s u r e

l)og
no.

S ite

T echnique

T im e o f
ap p ea ra n ce
o f nodes
(d a ys)

Length
of
stu dy
(d a ys)

Pathology

R em a rk s

5

Right external
jugular (R.E.J.)

Manual

5

Left external
jugular (L.E.J.)

Manual

6

R.E.J.

Manual

6

L.E.J.

Manual

7

R.E.J.

Manual

60

90

—

7

L.E.J.

Manual

27

27

—

9

R.E.J.

Manual

—

67

—

—

9

L.E.J.

Manual

22

—

Internal jugular vein too
small. Technique in
adequate

10

R.E.J.

Pump

10

L.E.J.

Manual

11*

R.E.J.

Pump

12

R.E.J.

Manual

5

23

L.E.J.

Manual

11

26

R.E.J.

Manual

5

60

Moderate scarring.
Vein thrombosed
between ligatures but
patent above and below

26

L.E.J.

Manual

5

60

Considerable scarring.
Vein thrombosed
between ligatures but
patent above and below

33

R.E.J.

Manual

17

28 +

—

—

33

L.E.J.

Manual

17

28 +

—

—

34

R.E.J.

Manual

—

28+

—

—

34

L.E.J.

Manual

—

28 +

—

—

7

70

Minimal fibrosis at
injection site after
63 days

7

—

136

7
—

No. of dogs............................... ............
No. of injections...................... ............
Nodes demonstrated in ........... ............

Contrast medium dis
appeared 24 hrs. after
injection (? ligature
displaced). Technical
error

42
22

77

—
Marked fibrosis at
injection site after
22 days

Vein patent. Minimal
scarring in injected
area. No nodes found
at autopsy
Vein thrombosed.
Moderate scarring

1 hr.
125

—

—
Moderate scarring
at autopsy

75 +

—

—
—

Node poorly outlined
—

Venous collaterals
demonstrated

—
Venous collaterals
demonstrated
—
—

10*
18*
10 injections (7 dogs)

*Dog 11 was not followed for a sufficient period to determine whether or not nodes could be demonstrated.
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Fig. 1.—Isolated vein injection. An anteroposter
ior (AP) radiograph of the neck taken 24 hours
after injection of an isolated segment of external
jugular vein. There is moderate degree of extra
vasation.

was some degree of extravasation of
contrast medium from the vein into the
surrounding connective tissue and, within
three weeks of injection, very little material
remained within the vein. However, there
was no correlation between the amount of
extravasation and nodal uptake. Injection
into the soft tissues did not result in nodal
opacification in a follow-up of from one
to three months. The nodes that became
opacified remained obvious radiologically
for periods greater than three months.
No serious complications were noted in
any of the 11 dogs. Two dogs developed
a serous effusion requiring a single
aspiration in each dog. One animal, in
which ethiodized oil plus patent blue dye
was injected into an isolated segment by
means of an infusion pump and in whom
venous collaterals were demonstrated
radiographically, was sacrificed at one

Vol. 10

Fig. 2.—Isolated vein injection. An AP radio
graph of the neck of the dog shown in Fig. 1,
taken 22 days after injection. Two superior cervi
cal nodes are seen. These were first noted seven
days after injection and persisted for more than
60 days. Superior cervical nodes were demon
strated in five injections and inferior cervical nodes
in nine. Contralateral nodes were not opacified by
this technique.

hour. At autopsy there was patent blue dye
in the pulmonary parenchyma but, on
histological examination of the lungs, there
was no evidence of fatty emboli.
M echanisms in the D istribution of
D ye in the I solated V ein T echnique

The existence of lymphaticovenous
anastomoses has been established radio
graphically in humans11 and by direct
observation in animals.12 Reflux from vein
to lymphatic is said to be prevented by
higher lymphatic pressure.13 Ersek et «/.14
postulated that high venous pressure re
sulting from femoral vein occlusion is
directly transmitted to the lymphatic sys
tem via lymphaticovenous communication.
Most reported lymphaticovenous connec-
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Fig. 3.—Intraglandular (thyroid) injection. AP
radiograph of the neck taken 40 minutes after the
injection of the right thyroid gland with ethiodized
oil with chlorophyll. Lymphatics can be seen run
ning superiorly from the upper pole of the gland.
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Fig. 4.—Intraglandular (thyroid) injection. A
lateral radiograph of the same dog as shown in
Fig. 3, taken at the same time. Lymphatics can
be seen running superiorly and inferiorly.

Fig. 5.—Intraglandular (thyroid) injection. AP and lateral radiographs of a dog six
days after injection of the right thyroid. Superior cervical nodes are seen bilaterally (1), and
nodes can be seen in the paratracheal tissue at the base of the neck (2).
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tions occur in the neck.15 We postulated
that, by raising the pressure in an isolated
segment of vein, we could open the
lymphaticovenous anastomoses and fill the
lymphatics in a retrograde manner. One
major problem that we encountered was
the presence of numerous minute venous
collaterals which became obvious only
after the intravenous pressure was raised.
Despite this, our results suggest that
lymphaticovenous communications existed
in approximately 55% of our randomly
selected venous segments and that these
communications allowed the retrograde
filling of lymph nodes over a period of
five to 60 days.
Threefoot and Kossover16 found lym
phaticovenous communications in 51.5%
of the individuals they examined, and
Wallace et al.15 reported that, even with
sufficient stimulus, it took up to two weeks
for these communications to become
functional. Our experience is consistent
with both these observations.
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greater the injection pressure the more
rapid was the filling.
At least one lymph node, and in most
cases several nodes, were opacified within
24 hours of injection in each of the 21 dogs.
No untoward effect was noted in any dog.
Pathological studies verified the presence
of oil in the lymph nodes, and biopsy of
the thyroid gland at autopsy, 30 to 90 days
after injection, revealed a moderate
granulomatous inflammation within the
gland and in the thyroid capsule. In two
glands there was a fairly large granuloma
in the central portion probably representing
the site of injection.

(e) Intraglandular Injection
M ethod.—Direct intraglandular injection
of ethiodized oil with and without
chlorophyll, was performed in 25 dogs.
The thyroid, prostate and testis were the
sites selected.
All injections were carried out under
pentobarbital sodium anesthesia. The thy
roid and prostate glands were exposed
surgically with a minimum of dissection.
Contrast medium was injected until
resistance to injection was encountered.
Testicular injections were made percutaneously using a No. 25 hypodermic
needle, again until resistance was en
countered. Radiographs were taken during
injection, immediately following, and at
periods thereafter.
Results.—(i) T hyroid injection (Figs. 35).—The results of thyroid injections will be
the subject of a separate report. Injection
was carried out unilaterally in 21 dogs.
Lymphatics were demonstrated imme
diately after injection in 16 dogs. In two
dogs in whom ethiodized oil plus chloro
phyll was injected, the lymphatics could
be seen filling during injection and the

Fig. (».—Intraglandular (prostate) injection. The
radiograph was taken 24 hours after injection of
the prostate. The gland is opacified and lymph
nodes can be identified in the inferior aspect of
the pelvis, along the lateral wall and in the lum
bosacral region in the periaortic plexus. Fat glob
ules are noted in the bladder.

(ii) Prostatic injection (Fig, 6 ).—The
prostate was injected in two dogs. Imme
diate post-injection films demonstrated
small lines of ethiodized oil radiating out
to the sacral promontory. In 24 hours,
radiologically identifiable lymph nodes
were demonstrated in this region and
these nodes, excised at seven and 14 days,
were radiographed to verify the presence
of contrast medium and sectioned to verify
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that they were nodes.
Oily material was noted in the bladder
in both dogs immediately after injection
of the central portion of the prostate even
though neither the bladder nor urethra
was directly entered by the injecting
needle. One animal was injected with
ethiodized oil with chlorophyll and again,
as in the thyroid, the lymphatics were
visible at the time of injection and could
be seen passing to the sacral promontory.
No gross abnormalities could be seen on
pathological section of the prostate but
small foci of chronic inflammatory cells
were again noted, much the same as those
seen in the thyroid.

Fig. 8.—Intraglandular (testicular) injection.
Twenty-four hours after injection of dog shown
in Fig. 7, the plexus of lymphatics about the
spermatic vein is still seen and nodes along the
aortic plexus are now opacified.

F ig .
7.—In traglandular (testicular)
injection. (A) The
reticular structure of
the testis is seen
minutes after injection. Numerous lymphatics are
seen in the region
of the epididymis.
(B) Radiograph of
the testis and lower
spermatic cord after
injection of more
contrast media than
in (A). The lymph
atics filled quickly
to the aortic plexus.

(Hi) Testicular injection (Figs. 7-10).—
Percutaneous testicular injection was car
ried out in two dogs. One dog, examined
during injection by cineroentgenography,
was injected bilaterally. Lymphatics from
the testis were demonstrated immediately.
By increasing the volume of ethiodized oil,
the lymphatics filled proximally and nodes
at the confluence of flow of the testicular
plexus with that of the periaortic
lymphatics filled immediately. In 24 hours,
nodes were seen from the sacral promontory

to the level of the third lumbar vertebra.
A portion of the thoracic duct was also
identified.

Fig. 9.—Intraglandular (testicular) injection.
Both lymphatic plexuses are shown after simul
taneous bilateral injection.
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reported the filling of testicular lymphatics
following direct injection of the testicle.

Conclusions

Fig. 10.—Intraglandular (testicular) injection.
Radiograph of dog shown in Fig. 9 taken 24 hours
after injection. Lymphatics and lymph nodes are
clearly outlined.

The cineradiologic examination Was of
great interest. The dog was large and the
testicular size was that of the adult human
male. Injection of 2 ml. of ethiodized oil
resulted in definition of a sinusoidal ar
rangement within the testis with gradual
spill into the efferent lymphatics. When
the distal lymphatics had filled, flow
ceased. The addition of 3 ml. of ethiodized
oil caused a very rapid flow so that the
remaining lymph trunks filled, as well as
the node at the junction with the periaortic
plexus.
The dogs were not obviously affected by
injection. In one dog the testicle was re
moved one week after injection; the
histological appearance was normal and
there was no evidence of inflammatory
reaction. In the second dog, injected
bilaterally and sacrificed one month after
injection, a small hvdrocele was present
on one side. No other abnormality was
detected. Busch and Sayegh17 have pre
viously described testicular lymphography
by direct means and Stearns and Gordon18

Five methods of indirect lymphography
have been studied. We did not demonstrate
lymphatic uptake after interstitial, retro
grade venous, and intra-arterial injection
of ethiodized oil. We found that retrograde
venous injection was dangerous because
of possible pulmonary emboli.
Isolated venous technique, based on
lymphaticovenous anastomoses, was suc
cessful in demonstrating lymph nodes in
55% of dogs. The method is worthy of
further study.
Direct intraglandular injection holds
great promise for clinical application. Both
lymphatics and lymph nodes are easily
demonstrated and the technique appears
to be free of complications. Success seems
to be due to the establishment of a high
subcapsular pressure, which is directly
related to the speed and completeness of
lymphatic filling. Not only does this
method offer hope of clinical application,
it also has great potential in the investiga
tion of tumour dissemination by lymphatics.
We gratefully acknowledge the assistance of
Dr. S. L. Fransman, Chief, Department of Diag
nostic Radiology, Kingston General Hospital, and
the technical assistance of Mr. Norman Robinson,
R.T., and the audiovisual studio, Queen’s Univer
sity,
Kingston,
Ont.
Lipiodol
Ultra-Fluid
and Lipiodol Ultra-Fluid with Chlorophyll was
generously supplied by Bell-Craig Pharmaceuticals,
Toronto, Ont.
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ECHOENCEPHALOGRAPHY IN
SUPRATENTORIAL MASS LESIONS
Echoencephalography with a 2 Mc./sec.
transducer was performed on 235 patients
with supratentorial mass lesions. Lateral linear
scanning was used exclusively and the trans
ducer was applied to right and left temporal
areas. All patients had additional contrast
studies and most of them were operated upon.
Any displacement of the theoretical mid
line greater than 2 mm. was considered signi
ficant. Of the 235 patients, 81.7% had midline
displacements
indicating
unilateral
mass
lesions. Because of their proximity to the third
ventricle, temporal and occipital tumours dis
placed the midline echo most frequently.
These results were compared with values ob
tained from the position of the third ventricle
on pneumoencephalography or of the opaci
fied internal cerebral vein on angiography.
Gliomas gave rise to the most severe displace
ment. Children tolerate shifts of 15 mm. with
out disturbance of consciousness whereas
adults were severely obtunded with shifts of
10 mm. Dilated ventricles are occasionally
seen with neoplasms.
Of 214 patients examined for tumour
echoes, only 22% showed this abnormality.

Glioblastomas, oligodendrogliomas, and astro
cytomas showed tumour echoes most fre
quently. However, no specific differential diag
nosis was attempted. If neoplasms or other
mass lesions have a heterogenous structure,
e.g. cysts, blood clots, calcifications, or ab
scesses, they are more likely to give rise to
tumour echoes due to the different speed of
ultrasound and acoustic impedance of the
various constituents. The authors determined
the speed of ultrasound through various tu
mour tissues, cerebrospinal fluid, blood, and
pus from abscesses with a 4 Me. device. The
velocity in glioblastomas was about the same
as in normal brain tissue. The higher fre
quency of the glioblastoma echo is due to the
heterogeneity commonly found in these tu
mours. This phenomenon applies also to oligo
dendrogliomas and astrocytomas. Because of
their location, tumours of the pituitary fossa
and the base of the skull were rarely recog
nized as a result of ultrasound studies.
Echoencephalography is a valuable screen
ing test but cannot replace contrast studies at
present.— Schiefer, W ., Kazner, E. and St.
Kunze: Results of echoencephalography with
supratentorial mass lesions, Zhi. Neurochir.,
2 6 : 281, 1965.

R esume
Les auteurs ont procede chez 52 chiens a des
lymphographies indirectes, sans avoir a canuler
directement de lymphatique pour etudier la
physiologie des vaisseaux et des ganglions
lymphatiques. Ils utiliserent cinq techniques. Parmi
elles, citons 1’injection dans les tissus mous,
l’injection retrograde dans une veine ligaturee a
son extremite proximale et l’injection intraarterielle d’huile ethiodisee; ces methodes ne
permirent pas d’opacifier les vaisseaux et les
ganglions lymphatiques. L’injection a forte pression d’huile ethiodisee dans un segment isole de
jugulaire externe a provoque l’opacification des
ganglions chez sept des 10 chiens. Les auteurs
croient que la distension veineuse a entraine
l’ouverture des anastomoses lympho-veineuses et
partant, provoque l’opacification retrograde des
ganglions lymphatiques. L ’injection directe d’huile
ethiodisee dans la thyroide des 21 chiens, dans
la prostate de deux chiens et dans les testicules
de deux autres a reussi a opacifier les lymphatiques
et les ganglions de tous les animaux. Ces deux
dernieres techniques, l’injection dans une veine
isolee et 1’injection intra-glandulaire, constituent
un moyen eventuel d’etudier le fonctionnement
du systeme lymphatique.
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THE EFFECT OF COMPLETE THORACIC-DUCT LYMPH
DIVERSION ON GASTRIC SECRETION IN DOGS°
W. W. YAKIMETS, M.D., F.R.C.S.[C]t and G. F. BONDAR, B.Sc., M.Sc., M.D.,
C.M., F.R.C.S.[C], F.A.C.S.,t Edmonton, Alta.
G
secretion is controlled by nervous
and hormonal mechanisms. Pavlov1 showed
that the earliest phase of gastric secretion
after food intake was chiefly vagal.
Edkins2-3 showed that the later stage of
gastric secretion was hormonal and be
lieved that the hormones pass via the blood
or lymph into the general circulation
before stimulating the secretory cells of the
stomach. The blood from the stomach
drains into the portal system and is filtered
through the liver before it is released into
the systemic circulation. As Eiseman,
Moore and Normell4 pointed out in 1964,
most of the free active histamine from
the gastrointestinal tract is biologically
inactivated on the first passage through
the liver. Other gastric stimulating hor
mones may he inactivated by a similar
mechanism. The lymphatic system—a direct
bypass of the liver—enables various gastric
secretogogues to reach the systemic circula
tion relatively unchanged.
The study described in this communica
tion was designed to determine if
physiological gastric secretogogues are
transported within the thoracic-duct lymph
of dogs. The presence or absence of
secretogogues was measured by the changes
in gastric juice secretion in Heidenhainpouch preparations.
a s t r ic

E x p e r i m e n t a l M ethods

Mongrel dogs of both sexes, weighing
from 14 to 20 kg., were used. The portal
vein was cannulated and during the same
procedure Heidenhain pouches were
created; every attempt was made to make
“From the Surgical-Medical Research Institute,
University of Alberta, Edmonton, Alta.
fEdmonton Civic Employees Fellow.
^Research Associate, Department of Surgery, Uni
versity of Alberta, Edmonton, Alta.
Presented at the Annual Meeting of the Royal Col
lege of Physicians and Surgeons of Canada, Mont
real, Que., January 1966.
Supported by Medical Research Council of Canada
Grant MRC-MA 1838.

them of uniform size. After a recovery
period of at least two weeks, Heidenhainpouch secretory studies were carried out
on pentobarbital sodium (Nembutal) anes
thetized dogs to minimize external nervous
stimulation. The dogs all had endotracheal
tubes in place and were ventilated with
tin air-oxygen mixture using intermittent
positive pressure. All dogs were fasted for
24 hours before testing and secretory
studies were made at hourly intervals for
six hours after feeding via a gastric tube.
The dogs that were fed were given a stand
ard meat meal consisting of 120 g. of
canned commercial dog food (Tops Dog
Food) homogenized in 60 ml. of distilled
water. This volume of standard meat meal
contained approximately 10 g. of protein.
Care was taken to avoid sudden gastric
distension. Histamine concentrations were
measured by the fluorometric assay method
of Shore, Burkhalter and Cohn,"’ using the
latest modification reported by Shore8 in
1984.
This study was divided into three phases;
The first phase consisted of determining
the hourly base-line Heidenhain-pouch
secretion in unfed dogs. The second phase
consisted of determining the hourly
Heidenhain-pouch secretion in dogs fed a
standard meat meal. Simultaneous systemic
arterial and venous histamine concentra
tions were determined. The third phase
consisted of determining the hourly
Heidenhain-pouch secretions in dogs fed a
standard meat meal via a gastric tube
after lymph diversion. The thoracic duct
was cannulated through a right lower
thoracotomy immediately before feeding.
Ventilation was maintained with an
endotracheal tube using an air-oxygen mix
ture and intermittent positive pressure.
The operative procedure usually took 30
minutes or less and did not appear to alter
gastric secretion, when compared to the
secretion of intact dogs. All other condi
tions were identical to the previous groups.
Complete thoracic-duct lymph diversion
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was demonstrated by lymphangiography at
the end of the experiment (Fig. 1).
Simultaneous systemic arterial, systemic
venous, portal venous and thoracic-duct
lymph histamine concentrations were de
termined.

□
■
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10 ■
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F ID DOGS ( I t )
NO LYMPH DIVERSION

0
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3

4

5

Tim * in Hours

Fig. 2.—Hourly Heidenhain-pouch secretion be
fore and after feeding in each of three groups of
dogs.

Fig. 1.—A lympbangiogram showing that no
dye has entered the mediastinum, indicating that
lymph diversion is complete.
R e su l t s

The mean hourly Heidenhain-pouchjuice volumes produced by ( a ) fasted dogs
without lymph diversion, (b ) fed dogs
without lymph diversion, and (c ) fed dogs
with complete thoracic-duct lymph diver
sion are shown in Fig. 2. Dogs with com
plete thoracic-duct lymph diversion pro
duced a smaller hourly volume than dogs
in either of the other two groups, i.e. those
without lymph diversion.
The means of the total Heidenhainpouch volume produced by the dogs in
each of the three groups are shown in

Fig. 3. Compared with the unfed dogs, the
mean volume produced by fed dogs with
out lymph diversion is not significantly in
creased (P = 0.06). Lymph diversion
significantly decreased the volumes when
compared to both (a ) unfed controls
(P = < 0.025), and (b ) fed non-lymphdiverted dogs (P = < 0.005).
The mean hourly total and free
hydrochloric acid outputs in mEq./l. are
shown in Figs. 4 and 5. The total and free
hydrochloric acid levels were higher in the
fed dogs without thoracic-duct lymph
diversion than in fasted controls or in
dogs with complete thoracic-duct diversion.
The total and free acid levels in fasted
controls and thoracic-duct lymph-diverted
dogs were similar. The acid values (Fig. 6)
were averaged for each of the three groups,
and these values paralleled the means of
the volume of gastric juice secreted; i.e.
when the volume of gastric juice increased,
the acid concentration also increased in
direct linear relationship.
I— | UNFED DOGS 10)
- NO LYMPH DIVERSION
FED DOGS (18)
■ NO
LYMPH DIVERSION

Fig. 3.—Mean total volumes of Heidenhainpouch secretion in each of the three groups of
dogs.
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Fig. 6.—Mean total volumes of total and free
of dogs.
hydrochloric acid in each of the three groups of
dogs.
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Fig. 7.—Systemic arterial blood histamine con
Fig. 5.—Free hydrochloric acid (mEq./l.) before
in fed dogs, with and without lymph
and after feeding in each of the three groups of centrations
diversion.
dogs.

Systemic arterial and venous histamine
concentrations in fed dogs, with and with
out lymph diversion, are illustrated in Figs.
7 and 8. There was no increase in the arterial and venous histamine levels in either
group postprandially. The difference in
histamine concentrations in fed dogs, with
and without lymph diversion, was not sig
nificant.
In dogs with complete thoracic-duct
lymph diversion, a comparison of mean
hourly histamine levels was made in the
systemic arterial and venous blood, portal
venous blood and thoracic-duct lymph
(Fig. 9). Thoracic-duct lymph histamine
concentration remained fairly constant
over the six-hour postprandial period of
complete lymph diversion. Only in the por
tal venous blood, did the histamine concen
tration increase prostprandially. Since there
is no comparable increase in the post
prandial systemic blood histamine concen-

F ED D O G S 7
N O LYM PH D IV ER SIO N

J
v

Fig. 8.—Systemic venous histamine concentra
tions in fed dogs, with and without lymph diver
sion.

trations, this finding tends to confirm the
view that the liver rapidly destroys hista
mine.
These findings confirm the reports by
Macintosh7 and other workers that systemic
blood histamine levels do not rise post-
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The average amount of histamine that
was diverted in the thoracic-duct lymph
averaged 3.5 to 4.8 /ig./hr. (Fig. 11).
Systemic intravenous infusion of exogenous
histamine in amounts equivalent to that
diverted in lymph failed to stimulate gas
tric secretion. When the exogenous hista
mine concentration that was infused was
increased to 18 pg./hv. ( approximately four
times the amount diverted in lymph), there
was a significant increase in gastric secre
tion.

in Hour*

Fig. 9.—Histamine concentrations in systemicarterial and venous blood, portal venous blood
and thoracic-duct lymph in fed, lymph-diverted
(logs.

Fig. 10.—Mean hourly volumes of thoracic-duct
lymph in fed, lymph-diverted dogs.

Fig. 11.—Absolute amount of histamine diverted
hourly in thoracie-duct lymph.

prandially. This study also shows that
thoracic-duct histamine concentration does
not rise after feeding. However, the portal
venous histamine levels were found to be
higher than the levels in the systemiccirculation; a finding previously reported
by Anrep, Barsoum, and Talaat.8
The mean hourly volume of thoracicduct lymph is shown in Fig. 10. This lymph
volume remained relatively constant dur
ing the period of the experiment and av
eraged 56.5 ml./hr.

C o n c lu sio n s

From the above studies in dogs, it ap
pears that protein infusion into the stomach
increases secretion from a Heidenhain
pouch to nearly twice the fasting base-line
level. In part at least, this seems to indi
cate a hormonal mechanism. This gastric
secretogogue must therefore be conveyed
into the general circulation either by the
portal venous system, the lymphatic system
or by both. Complete diversion of the
thoracic-duct lymph causes a markedly
significant decrease in Heidenhain-pouch
secretion. This suggests two possibilities:
One, that fasting thoracic-duct lymph con
veys a potent gastric secretogogue(s) in
sufficient quantities to maintain a steady
base-line secretion. The quantity of this
secretogogue is greatly increased postprandially. Two, that the lymphatic system is
perhaps important in the hormonal con
trol of gastric secretion because it bypasses
the detoxifying powers of the liver. This
finding is confirmed by the observation that
Heidenhain-pouch secretory activity is
minimal in lymph-diverted dogs after feeding.
The potent gastric secretogogue in lymph
does not appear to be histamine. The
lymph histamine levels do not rise postprandially. Intravenous systemic infusion
of exogenous histamine in amounts ap
proximately four times or more greater
than that diverted in lymph are necessary
to stimulate gastric secretion.
The gastric secretogogue transported in
thoracic-duct lymph may be gastrin. Fur
thermore, certain evidence suggests that
most of the gastrin or other gastric secreto
gogues are inactivated by the liver. This
finding is supported by the marked de-

222

THE CANADIAN JOURNAL O F SURGERY

crease in Heidenhain-pouch secretion in
lymph-diverted dogs, compared to the
fasted controls.
Su m m a r y

A potent gastric secretogogue is trans
ported in thoracic-duct lymph. Thoracicduct lymph diversion markedly decreases
the gastric secretory response to feeding.
There is no increase in thoracic-duct lymph
histamine postprandially. Reinfusion of his
tamine in amounts equivalent to that di
verted in lymph does not alter gastric se
cretion. The secretogogue transported in
lymph does not appear to be histamine.
One of the gastric secretogogues in lymph
is probably gastrin.
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Les hormones qui stimulent l’estomac peuvent
parvenir au torrent eirculatoire soit par la veine
porte soit par le canal thoracique. Etant donne
que le foie peut neutraliser l’action de certaines
hormones, les auteurs ont recherche des secreto
gogues gastriques dans le canal thoracique. Les
experiences ont porte sur des chiens anesthesies
au pentobarbital (Nembutal) et munis de poches
de Heidenhain. La presence de 120 g. de viande
dans l’estomac augmente le secretion totale dans
la poehe de Heidenhain de 86% en moyenne au
cours d’une periode de six heures, en comparaison
de la secretion a jeun. La derivation supradiaphragmatique du canal thoracique a diminue de
8 4 % en moyenne, la secretion gastrique totale
provoquee pendant six heures par l’absorption de
viande. La quantite d’histamine dans le sang de
la veine porte augnientait apres un repas de
viande, mais _n’augmentait pas dans la circulation
generate, arterielle ou veineuse, ni dans le canal
thoracique. L’administration intra-veineuse d’hista
mine en goutte-a-goutte en quantite egale a celle
qui etait derivee du canal thoracique n’a pas
stimule la secretion gastrique. Cette etude laisse
supposer qu’un puissant secretogogue circule
dans le canal thoracique. Ce produit ne semble
pas etre l’histamine mais est peut-&tre la gastrine.

O V U LA TIO N SUPPRESSANTS AND
PU LM ON ARY EM BOLISM
An increase o f several coagulation factors
and fibrinolytic factors has been reported fol
lowing the use of estrogen-progestin ovula
tion suppressants, similar to the changes seen
in the normal menstrual cycle and pregnancy.
However, statistical prospective studies in the
United States did not show any significant in
crease in the risk of thromboembolic death
after the use of norethynodrel with mestranol
( Enovid).
O f 10 patients who had taken estrogenprogestin combinations and who had had pel
vic operations on the authors’ service from
November 1964 to March 1965, five had post
operative embolizations. Detailed analysis re
vealed that o f the five patients who did not
have emboli, two had discontinued the
estrogen-progestin two and five months pre

operatively and the other three had taken
the medication for one, one, and three cycles
respectively. In the patients who had emboli,
the therapy extended from two to 12 cycles
and all had taken the estrogen-progestin right
up to the time o f operation. For abdominal
operations, the overall incidence of postopera
tive embolic complications at the authors’
clinic varied from 4.35% to 8.26%.
Although the number o f patients in this
study is small, the authors warn against ex
posing patients on progestin therapy to situa
tions that are known to increase the danger
of thromboembolism, in particular pelvic oper
ations. For the same reason, pregnancy also
should be avoided until a suitable time has
elapsed after discontinuance of these drugs.—
Haefeli, H., Cloeren, S. and Mall, M.: Ovula
tion suppressants and risk of embolism, Gynaecologia (Basel), 160 : 281, 1966.
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EXPERIMENTAL ORTHOTOPIC KIDNEY TRANSPLANTATION"
I. .1. VOGELFANGER, M.D., M.Sc.D., F.I.C.S., A. H. IRVINE, M.D., F.R.C.S.[CJ and
W. E. COLLINS, M.D., F.R.C.S.[C], F.A.C.S., Ottawa, Out.
E arly in kidney transplantation experi
ments, it was found that the most suitable
location for the donor kidney was the false
pelvis or iliac region. In this site, the renal
artery and vein were usually joined to the
common or internal iliac vessels by end-toside anastomoses, and the ureter was im
planted into the bladder.1’ 2

bed. Several projects have now been com
pleted using this stapler for the anastomosis
of arteries and veins with diameters in the
range of 1 to 5 mm. In over 400 such ana
stomoses, the long-term patency of the ves
sels has been 90%. The long-term patency
of the artery and vein anastomoses, and the
speed of the method assured a short period
of renal ischemia during transplantation,
and a minimum of the complications seen
in other methods of small blood vessel
anastomosis.81*r’ However, the decisive fac
tor that made it possible to place the donor
kidney in its orthotopic position was satis
factory ureteral anastomosis using the Cana
dian stapler. In a previously reported series
of 40 ureteral anastomoses in experimental
animals, a success rate approaching 90%
had been achieved using the stapler.18 This
technique of end-to-end ureteral anastom
osis is an efficient substitute for anastom
osis of the donor kidney pelvis to the
recipient ureter, or reimplantation of the
donor ureter into the bladder, both of
which are sometimes followed by fistulaformation and stricture.17'27
The method of orthotopic kidney trans
plantation described below was developed
in dogs, and we are now using it in other
highly inbred animals with excellent techni
cal results.

The choice of this site was dictated by
a number of factors. End-to-side anastom
osis avoids the discrepancy of vascular
diameter often encountered in end-to-end
anastomosis. When there are multiple renal
arteries, these can be dealt with by using
branches of the internal iliac or by doing
more than one end-to-side anastomosis to
the common iliac. When a relatively short
length of ureter is implanted into the blad
der, there is less risk of avascular necrosis
than when a greater length of ureter is
used. Thus, the placing of a donor kidney
in the pelvis was established as the most
practical method of transplantation and was
subsequently used in clinical transplants.
However, technical problems have been
encountered with both the blood vessels
and ureter in such transplants and these
problems stimulated our interest in the sub
ject.
The usefulness of the Canadian Vogelfanger-NRC stapler3 7 suggested that this
method could be applied to experimental
renal allotransplantation. It permits rapid Method
sequential end-to-end anastomosis of the Two mongrel dogs of approximately the
donor artery and vein to the renal artery same
weight (10 to 20 kg.) are anesthetized
and vein of the recipient, and swift place with intravenous
pentobarbital and placed
ment of the kidney in its normal lumbar on separate operating
tables. One animal is
the
donor,
the
other
the
recipient. The kid
"From the Department of Surgical Research and
Department of Urology, Otawa Civic Hospital and ney can be exposed transabdominally or
University of Ottawa, Ottawa, Ont.
though an extraperitoneal lumbar ap
Presented at the Annual Meeting of the North- proach.23 Two teams work simultaneously.
Eastern Section of the American Urological Asso While one team is procuring the donor kid
ciation, September 1965, and the Annual Meeting
of the Royal College of Physicians and Surgeons ney, the other is preparing the recipient
of Canada, Montreal, Que., January 1966.
Supported by grants from the Medical Research site.
The artery and vein of the donor kidney
Council of Canada and the Department of Medical
Education and Research, Ottawa Civic Hospital. are carefully dissected and cleared of all
Ottawa, Ont.
areolar tissue down to the aorta and vena
Reprint address: I. J. Vogelfanger, Head of Surgi cava.
The diameter of the vessels is mea
cal Research, Ottawa Civic Hospital, Ottawa 3
Ont.
sured with a calibrating device.8 In our ani-
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mals, the vessels have been from 2 to
6 mm. in diameter. The ureter is dissected
over a distance of a few centimetres below
the ureteropelvic junction. Ligatures are
applied first to the renal artery and then to
the vein at their junction with the major
vessels. The blood vessels and ureter are
transected (Fig. 1) and the kidney is trans
ferred immediately to the perfusion table.
Here, the renal artery is cannulated using a
Teflon cannula of appropriate size and it is
perfused with about 250 c.c. of cooled Ring
er’s lactate, at a pressure below the systolic
pressure of the donor animal. The graft is
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Fig. 2.—Graft prepared for vascular anastom
oses. Renal artery (above) and renal vein (below)
with everted cuffs over bushings of two Mark IV
stapling instruments. The ureter is held by a
mosquito forceps.

recipient and cuffs everted over bushings,
which correspond in size to those used for
the donor vessels. The recipient site is then
ready to receive the graft, which will be
brought to it when perfusion and cooling
have been completed. The donor kidney
is placed in the operative field with the
handles of the stapling instruments still
applied, and the two instruments are as
sembled ( Fig. 3 ). The rubber rings holding
the everted cuffs are removed from the in
strument applied to the vein, the staples
are driven (Fig. 4) and the instrument dis
assembled.
The same maneuvers are performed with
the other instrument and the artery anaFig. 1.—Procurement of the graft. The ureter
is being transected; the artery and vein have al
ready been ligated and divided.

prepared for the vascular anastomoses by
everting cuffs of the vein and artery on the
appropriately sized bushings of two driving
handles of the stapling instrument (Fig. 2)
with an automatic evertor.11 In this meth
od, two Canadian Vogelfanger-NRC vascu
lar anastomosing instruments” were used
simultaneously to reduce the ischemic inter
val to a minimum. The anvil handles of the
staplers are applied to each vessel of the
“ Mark IV—medium-size
stapling
instrument
handling vessels 2 to 5 mm. in diameter.
Mark V—small-size stapling device for vessels
1 to 2 mm. in diameter.
Mark VI—large-size stapling device for vessels
6 to 12 mm. in diameter.

Fig. 3.—Approximation of the kidney with the
driving handles to the corresponding anvil handles
on the recipient vessels for the assembly of both
stapling instruments.
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newly established blood supply. Because
the extraperitoneal lumbar approach is
used, fixation of the kidney is not neces
sary. The wounds are closed in layers
without drainage. At the completion of the
transplantation, the recipient’s other kidney
is removed.

D iscussion

Fig. 4.—Rubber rings removed from the instru
ment (at left) applied to the renal vein. The staple
operating ann on the driving handle is moved.

stomosed. The hemostatic clamps are re
moved and the blood flow is re-established.
When bushings are used that correspond
closely to the vascular diameter, there is no
oozing from the anastomotic site. The kid
ney regains its colour quickly. The ischemic
time from ligation of the donor kidney to
re-establishment of blood flow after trans
plantation (including the time needed for
perfusion and cooling) varies from 10 to 15
minutes. Without perfusion, blood flow can
be restored in three to four minutes.
After completion of the vascular ana
stomoses, the ureter is also stapled (Fig. 5 ).
We use most of the recipient’s ureter, plac
ing the anastomosis immediately below the
ureteropelvic junction. This leaves only
the donor renal pelvis dependent upon the

In experimental kidney allotransplanta
tion, this technique has several advantages.
The rapid, automatic anastomosis of renal
artery and vein using two staplers simultan
eously, minimizes renal ischemia. With pre
cise atraumatic application of inert tanta
lum sutures, the technical failure rate is
low and the percentage of long-term paten
cy is high. With end-to-end ureteral ana
stomosis, the kidney can be placed in its
orthotopic position, thus avoiding fistula
formation and making unnecessary the use
of drains or splints.29'38 The kidney is in
its physiological position, which from the
point of view of renal blood flow may be
advantageous. We shall investigate this
point in a separate study using ultrasonic
renal blood flow measurements.
The method has some limitations. The
renal vessels of both recipient and donor
must be approximately the same diameter
and long enough so that end-to-end ana
stomoses can be performed. A significant
discrepancy in calibre of the vessels has
seldom been a problem when animals of
about equal weight are used. Multiple renal
arteries have occasionally been dealt with
by performing an additional arterial ana
stomosis, but obviously the number of renal
arteries in the donor and recipient must be
identical. A series of 36 orthotopic kidney
allotransplantations has been performed on
highly inbred animals with a technical suc
cess rate of 80% . Fistula formation did not
occur. Two animals developed ureteral
stricture with hydronephrosis. Twelve of
these 36 animals are still alive, surviving
on their transplanted kidney for over 11
months.

Summary
Fig. 5.—Anastomoses of the vein, artery and
ureter completed.

A method of transplantation of the kid
ney into its normal lumbar position is de
scribed. The renal artery, vein and ureter
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qui avait ete employee par la suite en clinique. renale. L’application atraumatique precise de su
Elle avait cependant pose des difficultes de tech tures au tanhile inerte se traduit par une faible
nique operatoire en ee qui concerne les vaisseaux proportion d’echecs techniques et par une excelet les ureteres. Ces difficultes nous ont incite a lente proportion de cas ou la penneabilite vascuchercher une nouvelle methode de greffe renale laire et ureterale est assume a long terrne. Grace
orthotopique. Cette technique consiste a placer le a 1anastomose bout-a-bout des ureteres, il est pos
rein transplant^ dans sa position lombaire nomiale sible
de placer le rein dans sa position ortho
et de proceder aux anastomoses termino-terminales topique, evitant ainsi la formation de fistules et
des vaisseaux et ureteres au moyen de la “bro- rendant inutile le recours aux drains et aux apcheuse” canadienne NRC-Vogelfanger. Cette me pareils de contention. Le rein etant en position
thode est rapide; l’anastomose automatique de physiologique, la circulation renale est facilitee
l’artere et de la veine renales s’effectuent simul- d autant. Nous avons procede a 36 greffes renales
tanement, au moyen de deux “brocheuses” ce qui
sur des animaux fortement cona pour effet de reduire au minimum l’ischemie orthotopiques
sanguins avec un pourcentage de sucees de 80%.

LYMPHANGIOGRAPHY IN
POSTMASTEGTOMY LYMPHEDEMA
Postmastectomy edema is now considered
to be lymphatic in origin and due to obstruc
tion of the lymphatic pathways in the axilla.
In order to gain more understanding of its
pathophysiology, we considered it necessary
to have a knowledge of the lymph flow pat
tern, as determined by lymphangiography, in
edematous and nonedematous upper extremi
ties. Few such studies have been described.
In addition to the isolated descriptions found
in general reports on lymphangiography, the
largest series to date is that of Danese and
Howard, and the most recent is that of Kreel
and George.
Postmastectomy edema has been the sub
ject of many clinical studies. Infection, throm
bophlebitis, obesity, and radiation therapy
have been incriminated as causative factors;
however, it has become evident that none of
these causes bears a constant determining re
lationship. Although this study is limited, it
supports the opinion that lymphedema is not
necessarily a sequela of these factors.
It would appear from this study that the
occurrence of lymphedema following mastec
tomy is primarily dependent upon the pres
ence or absence of adequate alternate lym
phatic pathways and possibly upon the regen
erative potential of the lymphatic system in
each given individual. By adequate alternate
lymphatic pathways, it is meant that the postmastectomy routes resemble as nearly as pos
sible the preoperative pathways in both
direction and length. If the route is along the
axillary or cephalic vein into the supraclavicu
lar area, lymphedema should be minimal or
absent. If the alternate pathways were insuffi
cient to begin with or are rendered inadequate
by whatever factor, thereby producing a par
tial obstruction to lymph flow in the axilla or

forcing the use of long alternate pathways,
lymphedema should occur.
Although speculative and requiring clinical
and experimental verification, it is suggested
that the presence and locale of functioning
lymph nodes may also influence the occurrence
of postmastectomy lymphedema by determining
the length and direction of lymph flow. If the
deltopectoral and the upper arm lymph nodes
are absent or nonfunctioning, it can be postu
lated that a partial lymphatic obstruction is
present. This situation would then simulate the
condition found in patients in whom the delto
pectoral and upper arm lymph nodes were ab
sent and in whom lymphedema was present. It
may also be suggested that the area of extra
vasation found in six patients, which on biopsy
was noted to be lymphatic tissue, may repre
sent an area of lymphoid regeneration or
hypertrophy and the attempt by the lymphatic
system to produce a short flow pattern re
sembling the preoperative state.
Upper extremity lymphangiograms were
performed in 27 postmastectomy patients. In
the 22 patients in whom lymph flow across
the axilla was demonstrable, there was no
lymphedema. Clinically significant lymph
edema was present in the three patients in
whom lymph flow across the axilla could not
be demonstrated and in the two patients with
long lymphatic pathways to the contralateral
axillary lymph nodes.
From these findings it appears that the
occurrence of lymphedema following a radical
mastectomy is primarily dependent upon the
presence or absence of adequate alternate
lymphatic pathways resembling the preopera
tive lymphatic xoutes in both direction and
length.—Tsangaris, N. T. and Yutzy, C. V.:
A lymphangiographic study of postmastectomy
lymphedema, Stirg. Gt/nec. Obstet., 1 2 3 1228
1966.
:
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THE USE OF HYPERBARIC OXYGEN IN EXPERIMENTAL
RENAL ISCHEMIA *
FRANCISCO C. VIOLAGO, M.D., ISRAEL PENN. M.B., B.Ch.(Rand.),
F.R.C.S.fEng. & C]+ and JOHN P. W Y ATT, M.D., Winnipeg, Man.

of the problems encountered in renal
transplantation is a variable period of renal
ischemia. This is only of short duration
when the graft is obtained from a living
donor. Grafts obtained from cadavers may
be subject to considerable ischemia before
removal because there is a period of pre
terminal ischemia in all organs before
death as well as afterwards. Ischemia is also
a serious problem when kidneys are being
preserved for transplantation.1
Renal ischemia also occurs in other op
erative procedures. These include opera
tions such as partial nephrectomy2 or re
moval of staghorn calculi;3 operations on
the renal arteries for renovascular hyper
tension4 and operations on the thoraco
abdominal aorta for aneurysm, thrombosis
or tumours involving the aorta.5' 6 Postoper
ative oliguria and anuria are well-recog
nized complications of such procedures.6
Various measures have been introduced
to mitigate the harmful effects of tempor
ary renal ischemia. Perfusion of the kidney
with various hypothermic solutions, and the
use of hypothermia in combination with
hyperbaric oxygen7'9 have been suggested
as useful adjuncts in preserving kidneys for
transplantation. The methods that have
been advocated to prevent renal ischemia
during operation include the use of a tem
porary arterial bypass,10 hypothermia,11 in
filtration of the renal pedicles with a local
anesthetic agent,12 administration of a
ganglion-blocking drug such as trimethaphan (Arfonad),6 and the use of low molec
ular weight dextran,13 mannitol14 or tromethamine (THAM).15
The voluminous literature on temporary
O ne

"From the Departments of Surgery and Pathology,
The University of Manitoba, Winnipeg, Man.
Supported by National Health Grant No. 606-7116 issued to Professor Colin C. Ferguson, Head
of the Department of Surgery, The University of
Manitoba, Winnipeg, Man.
fPresent address: Department of Surgery, Upstate
Medical Center, 750 E. Adams Street, Syracuse,
N.Y. 13210.

renal ischemia and the wide variety of
methods recommended to counteract its
harmful effects indicate that an ideal
method of management of this problem has,
as yet, not been found. Recently favourable
reports have appeared concerning the value
of hyperbaric oxygen in preserving the
function of organs or parts of organs that
have been deprived of their blood supply
during exposure to hyperbaric oxygen.16'1S
The purpose of the present study was to
evaluate hyperbaric oxygen therapy as a
method of preventing ischemic injury to
the kidney. In this study no renal trans
plants were done. Thus, the technical and
immunologic problems associated with
transplantation were avoided. In these
dogs, one kidney was removed and the re
maining kidney was exposed in its bed on
the posterior abdominal wall and subjected
to a fixed period of ischemia.
M aterials

and

M ethods

Forty-four adult mongrel dogs of both
sexes were used. A left nephrectomy was
performed under pentobarbital sodium an
esthesia (30 mg./kg.). Ten to 14 days after
recovery from this operation each animal
was placed in a metabolic cage for 48
hours. Blood urea nitrogen (BUN), and
serum creatinine levels were measured
daily. Daily urinary examinations were
made for specific gravity, pH, glucose and
albumin. Microscopic examinations of the
urine were also performed.
After a control period of 48 hours, the
animal was anesthetized, an endotracheal
tube was passed and respirations were con
trolled with a Bird respirator. The abdomen
was opened through an upper midline in
cision and the right renal artery was ex
posed for clamping.
Tw o groups of animals were studied. In
Group A (24 dogs) a severe degree of
ischemia was produced. The peritoneal at
tachments of the kidney were divided to
destroy all communications through the
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capsular vessels. In addition to the renal
artery, the ureter was included in the clamp
to occlude any collateral blood flow through
this route. Twelve animals served as con
trols and the other 12 were treated with
hyperbaric oxygen. These latter animals
were pressurized to four atmospheres abso
lute (45 p.s.i.g.) for 15 minutes, then allowed
to equilibrate for a further 15 minutes.
After this, the renal artery was clamped by
remote control using a modified Shumacker
clamp. After two hours, the clamp was re
leased, the animals were allowed to equi
librate for 15 minutes after which the
chamber was decompressed over a 15minute period. The total period of exposure
to hyperbaric oxygen was three hours.
Postoperatively, the animals were re
turned to the metabolic cages and the mea
surements mentioned previously were re
peated daily, until the death of the animal
or its sacrifice on the 10th day after clamp
ing. A full autopsy examination was done on
all animals and the kidneys were examined
histologically.
The 20 animals in Group B were sub
jected to a less severe degree of ischemia.
The capsular attachments were left undis
turbed and only the renal artery was
clamped. Ten animals served as controls
and 10 were treated with hyperbaric oxy
gen as described above. The same pre
operative and postoperative urine studies
were done as in Group A animals. In addi
tion, daily measurements of fluid intake
(food and water) and fluid losses (urine,
feces and vomitus, if any) were made.
R esults

Mortality
Three animals treated with hyperbaric
oxygen were excluded from the study. Two
of these (animals in Group A) died within
24 hours; one had a gangrenous ileocolic
intussusception, the other developed con
vulsions after decompression. These may
have been a result of oxygen toxicity. One
animal in Group B was excluded from the
study because of technical problems en
countered during the experiment.
The results in the surviving animals are
shown in Table I.
Of the 22 surviving dogs in Group A,
four out of 12 control animals survived as
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opposed to two out of the 10 treated ani
mals. This difference is not statistically sig
nificant (P = 0.85). The mean duration of
survival was 7.8 ± 2.3 days in the control
and 6.2 ± 2.6 days in the treated animals.
Of the 19 dogs studied in Group B, eight
out of 10 control animals survived as op
posed to three out of nine treated animals.
The chi square test shows this difference to
be statistically significant (P = 0.038). How
ever, when the Yates correction is applied
to compensate for the small number of ani
mals in the series, the difference is insignifi
cant (P = 0.10), The mean duration of sur
vival in the control animals was 9.5 ± 1.0
days, while in the treated animals it was
6.0 ± 3.0 days.
BUN and Serum Creatinine (Table II)
The BUN and serum creatinine levels
rose progressively in the animals that died.
In some of the surviving animals, these
levels rose relatively slightly and had re
turned to normal or near-normal levels at
the time of sacrifice. In the remaining
survivors, the BUN and creatinine levels
were grossly deranged throughout the post
operative period.
Fluid In take and L osses
No consistent changes in fluid balance
were noted in either the control or in the
treated animals.
Urinary Findings
pH and specific gravity.— No consistent
differences were noted between dogs that
survived and those that died, either in the
control or in the treated groups.
Protein.—Proteinuria was usually absent
before clamping. After clamping, protein
was present in more than one-half of the
urine specimens in amounts ranging from
30 to 300 mg./l. No differences were noted
between the control and treated animals.
As a general rule, the animals that survived
showed minor degrees of proteinuria.
M icroscopic constituents.— No differences
were observed between control and treated
animals. As a general rule, erythrocytes and
leukocytes were absent from urine speci
mens taken before clamps were applied or
were few in number ( three to five erythro
cytes or leukocytes per high power field).
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T A B L E I.— R esults in S u rv iv in g A nimals

Group A: 24 dogs exposed to severe ischemia

Control: 12 dogs
Dog no.

1
2
3
4
5
6
7
8
9
10
11
12

Fate
8

D uration of
survival
(days)

Rem arks (including autopsy findings)

PM hemorrhages in upper two thirds of ileum
Considerable vomiting on day before death. PM nil of note
Vomited daily from third day after clamping. PM nil of note
PM hemorrhages in duodenal mucosa
9
Considerable vomiling and diarrhea. PM hemorrhages in small and large
bowel
10
Uneventful postoperative course. PM nil of note
10
In poor condition at time of sacrifice. Septic ulcers of skin of legs
7
PM gastric hemorrhage. Subendocardial and subepicardial hemorrhages
10
Uneventful postoperative course. PM nil of note
9
PM subendocardial hemorrhage. Free fluid in pericardial and pleural sacs
6
PM pulmonary edema
6
PM pulmonary edema. Subendocardial and subepicardial hemorrhages.
Gangrenous intussusception of terminal ileum
Treated with hyperbaric oxygeii: 10 dogs (2 dogs of the 12 died within 24 hrs.)
S
10
13
Uneventful postoperative course. PM nil of note
14
D
7
PM bronchopneumonia right lower lobe
D
2
15
PM nil of note
I)
16
PM gastric and subendocardial hemorrhages
8
S
17
10
Uneventful postoperative course. PM nil of note
I)
4
PM bronchopneumonia
18
D
11)
PM nil of note
3
1)
20
7
Vomited blood stained m aterial 24 hours before death. PM gastrointestinal
hemorrhages
21
I)
6
PM subendocardial hemorrhages
22
I)
PM subendocardial hemorrhages. Extensive gangrenous intussusception of
5
lower ileum
Group B: 20 dogs exposed to less severe ischemia
Control: 10 dogs
D
23
PM agonal intussusception. Gastrointestinal and subendocardial hemor8
rhages
24
S
PM hemorrhages in duodenum and subendocardial hemorrhages in left
10
ventricle
s
25
10
PM duodenal hemorrhages
26
s
10
PM hemorrhages in small bowel and proximal large bowel
s
10
27
PM hemorrhage in hilum of kidney
s
28
10
PM hemorrhage in hilum of kidney
29
s
10
PM nil of note
I)
30
PM hemorrhages in stomach and duodenum. Bronchopneumonia
7
s
31
10
PM nil of note
32
10
s
PM nil of note
Treated with hyperbaric oxygen: 9 dogs (1 dog was excluded from the study)
PM large gangrenous ileocolic intussusception
D
5
33
D
Hemorrhages in stomach and small bowel
34
3
10
PM hemorrhages in small bowel
S
35
10
PM few small hemorrhages in small bowel
36
s
Dog vomited copiouslv for 24 hours before death. PM nil of note
I)
4
37
PM subendocardial and colonic hemorrhages
D
6
38
PM hemorrhages in lung, small bowel and bladder
39
D
3
40
S
10
PM nil of note
PM hemorrhages in terminal ileum. Agonal intussusception
D
41
3
D
I)
D
D
S
S
I)
s
D
D
D

D = dead.

10
5
9
3

S = sacrificed.

PM = post mortem.

April 1967
Control: 12 dogs
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TABLE II.—L aboratory Data
Group A: 24 dogs subjected to severe renal ischemia

BUN (mg.%)
Creatinine (mg.%)
Day8
Days
before
before
Dog no.
damping
Days after damping
damping
Days after damping
1 2 1 2 3 4 5 6 7 8
10
1
2
2
1
3
4 5 6' 7 8
3
1......................... 16
13 65 120 160 166 228 200 232 232 230 192 1.4 2.0 1.0 9.5 11.2 12.0 12.6 2.2 3.2 11.6
48
21 85 160 280 292 375
2.6 1.5 6.4 2.0 4.8 11.6 15.2
3......................... 36
26 76 120 136 198 260 312 340 400
1.6 1.9 7.2 10.2 12.0 14.8 18.8 21.2 21 6 24.3
25
71 116 198
1.5
5.6 10.4 15.2
5......................... 18
26 72 165 192 207 258 258 288 300 350
1.2
1.3 5.8 9.4 9.8 12.2 13.8 14.8 15.6 15.0
6......................... 22.2
70.5 98 86 65 82.4 41 63.2 55 1.2
3.4 3.5 2.9 2.8 2.6 1.8
7......................... 24
77.8 147 242 186
173 182 162 108 1.4
6.2 8.3 8.6 7.8
5.3 10.0
8......................... 26
94 83
380 600
1.2
5.4
8.6
13.0 3.5
9...........
28
78.5
80
61
51
46
1.0
3.1
3.8
2.4
2.0
1.7
10......................... 39
143 376 502
720 800 800
1.3
5.6 8.8 9.9
14.5 17.0 18.0
11......................... 28
12.4 96 258
1.0
6.5
10.1
12.0
12......................... 26
92
298
1.4
5.9
10.0 2.3
Treated with hyperbaric oxygen: 10 dogs (2 dogs of the 12 died within 24 hrs.)
13......................... 16
14 15 10 11 12 18 14
16 13
1.0 1.0 1.0 0.9 0.9 0.8 0.9 1.0 0.8 0.7
14......................... 11
12 66 126 174 196 230 261
1.0 0.9 3.8 5.9 6.6 7.3 7.3 7.3
15......................... 15
16 81 146
0.9
0.9 4.2 7.0
16......................... 15
61 126 180
333 396
1.1
4.9 8.6 10.0
10.9 11.7
17......................... 18
21 23
14 21 14
11
11.2
1.0
1.6 1.6
1.2 1.3 1.2 1.2
18......................... 23
94
1.2
8.3
19......................... 35
104 104
1.9
9.0 12.3
20......................... 19
76
118 114
1.4
55
11.2 10.5
21......................... 22
71 129 170
1.4
5.9 9.9 11.9
22......................... 20
72
1.2
5.2
Group B: 20 dogs subjected to less severe renal ischemia
Control: 10 dogs
23......................... 14
12 53 102 138 196 252 220 405
24...............
19
13 30 28 25 24 28 30 20 19 21
25......................... 15
16 14 14 11 19 18 18 10 17
26......................... 12
44 74 75 63 65 66 55 54 51 38
27......................... 38
16 16 156 152 184 180 176 180 192 195 177
28......................... 15 24 59 94 51 129 156 168 144 123 114 114
29......................... 16
18 41 56 51 59 55 51 106 46 49 42
30......................... 11
12 55 88 120 102 108 156
31......................... 20
17 32 31 23 23 22 23 20 23 22 22
32......................... 14
30 30 25 28 23 24 22 21 18 21
Treated with hyperbaric oxygen: 9 dogs (1 dog was excluded from the study)
33......................... 27
14 68 120 186 306 306
34......................... 9
123 141 180
35......................... 17
37 40 16 23 21 19 20 20 28 20
36......................... 11
10 49 72 79 60 53 40 27 26 28 23
37......................... 32 23 88 156 236
38......................... 20
57 93 116 154 267
39......................... 17
18 72 171
40......................... 12 20 60 87 93 156 88 32 79 51 39 37
41......................... 11
13 47 100
__ ■
_____

After clamping, cells were absent or were
present in amounts of up to 40 erythro
cytes per high power field and up to 60
leukocytes per high power field. Hyaline
or granular casts were also seen at times.
Histologic findings in the kidneys.—No
differences were observed between control
and treated animals. The histologic findings
correlated well with the postoperative
course of the animals. In those that survived,
the cells in the medullary portion of the
nephron showed cloudy swelling, or there
were focal areas of tubular necrosis or evi
dence of regeneration of damaged tubules.
In the animals that died, there was usual
ly evidence of extensive tubular necrosis
particularly involving the distal tubules.

1.8
1.6
1.6
1.0
1.2
1.8
2.3
1.3
1.6
1.5

1.6
1.3
1.4
1.0
1.9
2.2
1.7
1.7

10.2
2.3
1.6
3.9
5.6
5.5
3.6
4.1
2.3
2.6

1.1
1.4
1.2
1.3
1.2
1.5
2.2
1.7

1.1 4.9
5.0
1.7
1.0
4.0
1.2 5.4
3.3
1.7 5.5
1.7 3.6
1.3 5.8

6.0
2.4
1.6
4.9
8.0
6.2
3.8
4.6
2.0
2.6

9 10
13.6 8.5
17.7
2.0 1.9
3.5 2.6
1.5

0.7
1.2

10.8
2.0
1.5
5.0
8.8
8.4
3.9
4.0
2.1
2.0

12.2
1.8
1.3
4.8
8.6
9.2
4.2
4.0
2.0
2.1

12.6
1.7
7.0
4.5
9.6
8.2
4.6
3.9
2.3
1.6

8.7 10.1
12.0 12.0
1.6 1.7
4.2 3.6
10.0 12.4
5.1 4.3
7.2
4.3 3.2
9.8

10.2
1.7
3.2
5.0
2.9

10.0
1.5 1.4 1.3 1.4 0.9 1.5
2.9 2.4 2.4 2 4 2.2
66
2.3 2.3 2.2 2.2 2.1

14.0
4.0
4.3
10.4
7.0
40
4.4
1.9
2.3

1.6
1.3
3.8
10.8
6.4
4.4
1.7
2.5

1.9
1.3
3.9
11.2
6.5
4.0
1.8
2.1

18
1.2
3.2 3.0
10.8 10.0
5.9 5.6
4.2 3.8
1.9 1.5
1.5 1.5

Numerous blood-protein casts were often
present. Extensive tubular calcification was
noted in several kidneys showing advanced
necrosis.
D iscussion

In recent years, hyperbaric oxygen has
been used to correct anoxia of the body as
a whole or that confined to certain organs
and tissues. Breathing 100% oxygen at a
pressure of three atmospheres absolute re
sults in an increase of 25% in the oxygen
content of the arterial blood.19 The associ
ated increase in oxygen tension enhances
the rate of diffusion of oxygen into poorly
perfused and anoxic tissues.20
Certain organs or parts of organs have
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been deprived of their blood supply while
exposed to hyperbaric oxygen, yet normal
function was preserved for prolonged peri
ods. Favourable results with hyperbaric oxy
gen therapy have been recorded in ischem
ia of the brain,18 spinal cord,16 and liver,17
and in the management of experimental
pulmonary embolism21 and myocardial in
farction.22 Further, there have been reports
of the successful preservation of kidneys
and other organs using hyperbaric oxygen
in combination with other agents7'9 such as
hypothermia and low molecular weight dextran. However, it is impossible to separate
the effect of hyperbaric oxygen from the
elfect of other agents used in these studies.
The present investigation was therefore
undertaken to evaluate the effect of hyper
baric oxygen, used by itself, in the manage
ment of renal ischemia.

Vol. 10

have shown that when renal tubular epi
thelium, grown in tissue culture, is exposed
to hyperbaric oxygen, severe degenerative
changes occur in both cytoplasm and nu
clei.
In the present study at autopsy examina
tion, there was a high incidence of intussus
ception. Of the 41 animals, three (Dogs 12,
22 and 33) had large gangrenous intussus
ceptions and two (Dogs 23 and 41) had
agonal intussusceptions. No doubt the se
vere vomiting and diarrhea associated with
gastrointestinal hemorrhages that occurred
in these uremic animals, initiated these
lesions.
In conclusion, the results of the present
study indicate that hyperbaric oxygen does
not protect the kidney from the harmful
effects of ischemia, under the conditions of
this experiment.

In the dog, the critical period of renal
arterial occlusion is about two hours13, 23•24
Summary
and the premise of the present investigation
Forty-four dogs, that had previously
was that hyperbaric oxygen therapy might
undergone
unilateral nephrectomy were
exert a protective effect on kidneys sub
jected to ischemia for this length of time. subjected to temporary renal ischemia.
The animals were studied in two groups,
However, the findings indicate that the re
according
to the degree of ischemia to
sults of treatment with hyperbaric oxygen
which
they
were subjected. Each group was
were no better than no treatment (the con
trol animals), a finding also reported by divided into two subgroups. One subgroup
others.25 Because little oxygen is stored in breathed room air at atmospheric pressure
the tissues, any oxygen present in the kid and served as a control, while the other was
ney before the renal artery is clamped is treated with hyperbaric oxygen before,
used up within a few minutes after renal during, and after the initiation of renal
blood flow is interrupted.25 However, a col ischemia.
Under the conditions of this experimental
lateral blood supply, if available, might pre
vent serious renal damage. This is the prob study, hyperbaric oxygen had no beneficial
able explanation of the better results effect on renal function or on survival.
obtained in both the control and treated
R eferen ces
animals in Group B compared with those
in Group A in which not only was the renal
1. C a ln e , R. Y.: Supply and preservation of kid
neys, Brit. Med. Bull., 21 : 166, 1965.
artery clamped but any collateral vessels
2. S e m b , C.: Renal tuberculosis and its treat
passing along the ureter were also clamped
ment by partial resection of the kidney,
and the capsular vessels were divided.
Acta Chir. Scand., 9 8 : 457, 1949.
3. M a r sh a l l , V. F., L avencood , R . W., J r . and
It is possible that hyperbaric oxygen may
K e l l y , D.: Complete longitudinal nephro
actually be harmful to the kidney. Rennie
lithotomy and the Shorr regimen in the
management of staghorn calculi, Ann.
and Knox26 found that renal vasoconstric
Surg., 162 : 366, 1965.
tion occurs during exposure to oxygen at
4. M o r r is , G. C., J r . et al.: Experience with
200 renal artery reconstructive procedures
increased pressure. Renal blood flow de
for hypertension or renal failure, Circula
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tion, 27 : 346, 1963.
tion of the oxygen pressure so that at a
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pressure of four atmospheres absolute,
dominal aortic aneurysms. Inferior mesen
renal blood flow was 57% of the control
teric artery graft to replace renal vein, /.
value. Further Heppleston and Simnett27
Cardiov. Surg., 6: 65, 1965.
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CARCINOMA IN A LARGE
PHARYNGOESOPHAGEAL
DIVERTICULUM
In an 82-year-old emaciated man an ob
structing pharyngoesophageal diverticulum
was excised. Isolated areas of infiltrating car
cinoma and of in situ carcinoma were found
within the pouch. The neck of the diverticu
lum was free of tumour.
Of the 15 previously described cases of
carcinoma in Zenker’s pulsion diverticula, two
showed only in situ carcinoma, and a third

21. A tta r , S. M. A., E s m o n d , W. G. and C o w 
l e y , R. A.: Hyperbaric oxygenation in mas
sive pulmonary embolism, Surg. Forum, 1 5 :
200, 1964.
22. T r a p p , W. G. and C r e ig h t o n , R.: Experi
mental studies of increased atmospheric
pressure on myocardial ischemia after cor
onary ligation, J. Thorac. Cardiov. Surg.,
4 7 : 687, 1964.
23. M o y e r , J. H. et al.: Renal failure: I. The
effect of complete renal artery occlusion
for variable periods of time as compared
to exposure to sub-filtration arterial pres
sures below 30 mm. Hg for similar periods,
Ann. Surg., 1 4 5 : 41, 1957.
24. P orch , P. P., J r ., C h a m b e r l a in , N. O. and
E d w a rd s , W. H.: The effects of temporary
renal vascular occlusion in dogs, Surg.
Forum, 1 0 : 892, 1959.
25. M a t l o f f , D. B., M o b l e y , T. L. and
S c h w a r t z , S. I.: Hyperbaric oxygenation
and renal ischemia, Arch. Surg. (C hicago),
9 2 : 83, 1966.
2 6 . R e n n ie , D . W. and K nox , F. G.: Effect of
Oj at high ambient pressure on blood flow
and O2 consumption of the kidney, J. Appl.
Physiol., 1 9 : 1095, 1964.
27. H e p p l e s t o n , A. G. and S i m n e t t , J. D .: The
tissue reaction to hyperbaric oxygen, L an cet,
1: 1135, 1964.

R e su m e
Cette etude avait pour objet d’evaluer l’efficacite de l’oxygenation hyperbarique a prevenir
la lesion renale d’origine ischemique.
On a soumis 44 chiens, qui avaient subi auparavant une nephrectomie un ilateral, a une ischemie
renale temporaire.
II y avait des differences entre les deux groupes
d’animaux etudies au point de vue du degre
d’ischemie a laquelle ils etaient soumis.
On a reparti les animaux de chaque groupe
entre deux sous-groupes: les animaux d’un des
groupes respiraient la temperature ambiante a la
pression atmospherique et servaient de temoins.
Les animaux de l’autre groupe etaient soumis a
l’oxygene hyperbarique avant, durant et apres le
debut de l’ischemie renale.
II ressort de cette etude que, dans les condi
tions de l’etude, l’oxygenation hyperbarique n’a
eu aucun effet favorable sur la fonction renale, ni
sur la survie des animaux.

showed separate areas of intraepithelial and
of invasive carcinoma.
The possibility of malignant transformation
in a long-standing pharyngeal diverticulum
should be considered. If the tumour is still
localized to the pouch, wide excision is ade
quate. The patient described in this report
now eats all foods and shows no evidence of
recurrence.— Som, M. L. and Deitel, M.: Car
cinoma in a large pharyngoesophageal diver
ticulum, Arch. Surg. (Chicago), 9 4 : 35, 1967.
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SYNOVIAL REGENERATION AFTER SYNOVECTOMY0
NELSON S. MITCHELL, M.D., C.M., F.R.C.S.[C] and RICHARD L. CRUESS, M.D.,
F.R.C.S.[C], Montreal, Que.
T he mechanism of synovial regeneration
following synovectomy was widely debated
during the early part of this century. Segale1 thought regeneration occurred from
residual synovial cells. Payr2 excised the
capsules of animal knee joints and could
not distinguish the new synovium from the
original membrane. Hosford3 did arthrograms after synovectomy and found that the
joint cavity reached normal size about four
months after operation.
Between 1938 and 1941, Swett,4 Magnusson,5 and Ghormley and Cameron6 dis
cussed clinical synovectomy but did not
comment on regeneration.
In 1925, however, Key7 and Wolcott,8
working independently, excised varying
amounts of synovium from animal joints
and studied regeneration of the mem
brane. They concluded that the tissue was
reconstituted in about 60 days by meta
plasia of underlying connective tissue ele
ments in the area, rather than by ingrowth
from the remaining synovium. Their experi
ments were carefully done within the lim
itations of the technology of the period.
However, over the last 40 years, other tools
have become available, which allow closer
examination of synovial regeneration.
Tritiated thymidine, a nucleotide, is
taken up by cells in the early stages of mi
tosis. Only cells that are about to divide
absorb the isotope; resting cells do not.
Tonna and Cronkite9 described the tech
nique of “flash labelling” in which 3H thy
midine is injected and the animals are
killed before sufficient time has elapsed to
permit labelled cells to divide. By this tech
nique (flash labelling), the proliferative rate
can be estimated because the cells that are
synthesizing DNA in preparation for mito
sis are marked.

thesia, subtotal synovectomy was done on
the right knee of 45 white, female New
Zealand rabbits, each weighing about 5
lbs. At operation the suprapatellar pouch,
both menisci, and all available synovium
were excised. This left a small amount of
inaccessible tissue in the posterior recesses
of the joint. On the opposite knee of each
animal, an incision was made down to
synovium only, this knee serving as the
control. After operation the animals were
allowed free movement in their cages and
they quickly regained full use of their
limbs.
Animals were sacrificed in groups of two
or three at varying intervals from one to
100 days postoperatively. One hour before
sacrifice 0.5 /rc. tritiated thymidine per
gram body weight was administered to each
animal. The animals were then killed with
an overdose of pentobarbital sodium. Both
knee joints were removed intact and fixed
in buffered formalin for two to four days,
and decalcified in Fotheringham’s ion-ex
change decalcifying solution® for two to
four days more. Radioautographs were pre
pared by dipping 5 r deparaffinized sections
in Kodak NTB 3 liquid emulsion and expos
ing them for three to four weeks in a cold,
dry, dark atmosphere. The slides were de
veloped, stained with hematoxylin and eosin (H & E) and studied, comparing the
operated side with its control.
R esults

All areas of both experimental and con
trol joints were studied, but the principal
comparisons were between the site of
synovial excision, the fat pad and supra
patellar pouch areas, and the posterior
synovium—that part of the original mem
brane in the posterior recesses of the joint
that was not excised.
M a ter ia l s and M ethods
Two days after synovectomy, the joint
Under pentobarbital (Nembutal) anes- cavity contains hemorrhagic fluid and there
is a hematoma at the site previously occu“From the Orthopedic Research Laboratories,

Royal Victoria Hospital, Montreal, Que.
0Developed by and obtained from Mr. John FothSupported by Grant No. 5-76-(65) from the Cana eringham,
Montreal General Hospital, Montreal,
dian Arthritis and Rheumatism Society.
Que.
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A p ril 1 9 6 7

Fig. 1.—At two days, labelling identifies the beginning o f fibroblastic proliferation in the re
gion previously occupied by the fat pad. The black granules indicate uptake o f the isotope. (H &
E x 400)

pied by the fat pad. This hematoma is pro
gressively organized by ingrowth of granu
lation tissue from the patellar tendon
(Fig. 1). At the end of the first week there
is active proliferation of mesenchymal ele
ments as indicated by cell labelling both
in the fat-pad area (Fig. 2) and in the supra
patellar pouch region (Fig. 3). By 20 days,

a layer of subsynovial tissue is laid down
that supports the cuboidal cells lining the
joint cavity; uptake of the isotope by fibro
blasts continues (Fig. 4). In about 30 days,
villi appear due to increased lining-cell
division, and both the cellularity and up
take o f isotope by the stroma begins to
diminish (Fig. 5). Further maturation

Fig. 2a

Fig. 2b

Fig. 2.—(a) Granulation tissue adjacent to
(H & E x 100) (b) Labelling o f fibroblasts on the

patellar tendon seven days after synovectomy,
idersurface o f the tendon. (H & E x 400)

236

THE CANADIAN JOURNAL OF SURGERY

Fig. 3a

Vol. 10

Fig. 3b

Fig. 3.—(a) Region of the suprapatellar pouch showing the new joint cavity at seven days. (H
& E x 100) (b) The same area under higher power. Many cells contain the isotope indicating impending
division. (H & E x 400)

occurs and by 50 days, a row of darkly
staining lining cells is seen lying on a layer
of loose areolar tissue (Fig. 6).
The histology of the posterior synovium,
on the other hand, does not parallel that of
the regenerating area. Mild uptake of thy
midine by lining and stromal cells was seen
at two days (Fig. 7) and increased over the
next two weeks (Fig. 8). At 20 days, how
ever, this cellular activity had subsided and
the posterior synovium again resembled
that in the control knee (Fig. 9).
D iscussion

Thymidine was taken up in the control
joints in small amounts. There was uptake

in both the lining layer and in the subsynovial tissue but, in all cases, this was
minimal and approximated the uptake in
the operated joint 50 to 100 days after syno
vectomy.
The sections clearly show that a tissue,
histologically similar to normal synovium,
regenerates after synovectomy. The radio
autographs demonstrate that this occurs
through metaplasia of connective tissue
elements in the area and takes about 50
days for its completion. The pool of undif
ferentiated mesenchymal cells appears to
contribute the cells for this membrane be
cause relatively undifferentiated fibroblasts
were seen to take up thymidine actively

Fig. 4a
Fig. 4b
Fig. 4.—(a) The joint cavity at 20 days. (H & E x 100) (b) High-power view of the same region
with some cellular labelling in the lining layer whose cells are now more cuboidal. (H & E x 400)
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Fig. 5.—Villous formation at 30 days. The stroma has diminished although considerable cellularity and some labels are seen in the lining layer. (H & E x 400)

both early and late in the regenerative peri
od. (While there was some uptake by the
new cuboidal cells, the rate of cell division
was not sufficient to account for all of the
new lining.) The posterior synovium does
not contribute to the new membrane.

Grossly, it did not extend forward to cover
other portions of the joint and the cellu
lar proliferation demonstrated by uptake
of tritiated thymidine had subsided long
before regeneration was complete in the
rest of the joint.

Fig. 6.—At 50 days a layer of cuboidal cells line the joint and are supported by a loose stroma.
(H & E x 100)
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Fig. 7.—Mild increase of cellularity in the lining layer of the posterior synovium at two days.
(H & E x 100)

Fig. 8a
Fig. 8b
Fig. 8.—(a) At two weeks there is hyperplasia of the posterior synovium. (H & E x 100) (b)
Under higher power, increased cellularity and some labelling are seen. (H & E x 420)
*

Fig. 9a

Fig. 9b

Fig. 9.—(a) The posterior synovium of the control knee. (H & E x 160) (b) The posterior
synovium of the experimental knee 20 days after operation. (H & E x 160)
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Sum m ary

Su btotal synovectom ies were done on the
knees of 45 rabbits. T h e regeneration of
synovial tissue was studied by “flash la b e l
lin g ” w ith tritiated thymidine and studying
the tissues by radioautographs. Synovial
regeneration occurs by m etaplasia of exist
ing m esenchym al elem ents; the rem aining
synovial tags m ake little or no co n tribu 
tion.
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PERFO RA TIVE CARCINOMA OF COLON
Whereas reports of a 50% or greater fiveyear survival from the more favourable group
of colon cancers are common in the literature,
few fall into this group and probably not much
over one-quarter of all individuals in the United
States with this disease survive five years. The
recurrences which cause the patient’s death
are often local rather than metastatic, although
many are mixed. A portion of the failures must
be ascribed to the abridgement of vigorous
surgical therapy because of a nihilistic atti
tude towards certain types of colon lesions.
The statistics for the overall incidence of
involved lymph nodes and distant metastases
in our 284 patients with perforative lesions
are of considerable interest. The 32% of indi
viduals who had positive nodes is considerably
less than the usual incidence of 47 to 68%,
quoted by several investigators. Similarly an
18% incidence of distant metastases at the time
of laparotomy in our series compares favour

brane in the knees of rabbits after syno
vectomy, j. B o n e Jo in t Surg., 7 : 7 93, 1925.
8. W o l c o t t , W. E .: Regeneration of the syno
vial membrane following typical synovec
tomy, J. B on e Jo in t Surg., 9 : 67, 1927.
T onna , E . A. a n d C r o n k it e , E . P .: Auto
radiographic studies of cell proliferation in
the periosteum of intact and fractured
femora of mice utilizing DNA labeling with
H3-thymidine, P roc. S oc. E xp. B iol. M ed.,
1 0 7 : 719, 1961.

R esu m e
L ’arthrectomie est une intervention de plus en
plus pratiquee dans le traitement de 1 arthrite
rhumatoide. Des techniques modemes ont permis
un nouveau mode d’etude de la regenerescence
de la membrane synoviale. On a procede a des
arthrectomies sur l’articulation du genou de lapins
adultes. Avant de sacrifier les animaux, a des intervalles variant de deux a 70 jours, on avait administre a chaque animal de la thymidine m ar
quee au tritium. Pour chaque articulation, on a
effectue des colorations a l’hematoxyline et a l’eosine et des autoradiographies. On a pu ainsi etudier la division eellulaire, d’apres la fixation de
thymidine marquee. II a ete demontre de la sorte
que la membrane synoviale se regenere par metaplasie du tissu conjonctif avoisinant. L e processus
etait complet dans un delai de 5 0 jours environ et
la nouvelle membrane etait relativement normale.
L a membrane synoviale residuelle dans les recessus posterieurs n’etait plus guere dotee d’activite et n’a pas contribue a la formation de la
nouvelle membrane.

ably with the series of 6 0 0 patients reported
by Bacon and Jackson, 25.8% of whom had
visceral metastases at the tim e of surgical in
tervention. It seems possible that these locally
advanced carcinomas may, in reality, be some
what less virulent in their capacities for wide
spread metastasis than the usual malignant
tumours of the large intestine. This potentially
practical point will have to be definitively
demonstrated by future investigators. Local
control of this particular disease then may
provide an inroad into a surgical problem
which has too often been handled inadequate
ly, and seldom treated with the aggressiveness
it deserves. Hopefully, an altered approach to
the problem will provide many more individ
uals the chance for elimination of their dis
ease and the ability to secure the maximum
extension of a useful life.— Miller, L. D ., Boruchow, I. B. and Fitts, W . T., Jr.: An analysis
of 284 patients with perforative carcinoma of
the colon, Surg. Cynec. O bstet., 1 2 3 : 1212
1966.
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TECHNIQUE

TH E ARTERIOVENOUS BYPASS IN CHRONIC HEMODIALYSIS0
RRUCE J. M. INNES, M.D.+ and W . LINDSAY OC.ILVY, M.B., Gh.B., M.Sc.,
F .R .C .S .[C ],t Montreal, Que.
H e m o d ia l y s is
is now done for chronicrenal failure in many centres in the United
States and Canada. Successful dialysis de
pends largely on the function of the pros
thetic arteriovenous bypass that is inserted
into the patient before dialysis begins.
The technique for insertion of the hemo
dialysis bypass referred to in this paper was
first described by Scribner et al. in Seattle
and, as our experience with it has in
creased we have made a few minor modifi
cations. In this paper, we describe in detail
our method of insertion and maintenance
of the cannulas that make up the bypass.
With the present procedure we have re
duced our incidence of failures and com
plications.
T A B L E I .— C h r o n i c H
M
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0
0
0
0
0
0
0
0
0
0

Attention to detail in the insertion of the
cannulas and in the daily care of the by
pass so created will reduce complications
and result in a much more successful pro
gram.

0
1
0
1
0
3
0
0
3
3

F low rate
(c .c ./m in .
232
195
152
172
152
179
232
254
199
184

Fig. 1.—A bypass in the forearm showing the
small initial incision with exit wounds on either
side. The wide metal rings are called “join” rings.
The U-shaped shunt is in place. The portions of
the bypass entering the exit wounds are made of
silastic. The U shunt and the external extension
tips are of Teflon. The cellophane tags attaching
the U portion to the straight extensions are in
place.

“ D ialysis m on th s” is the number of m onths on the hemo
dialysis program . “ A” and “ L ” are arm and leg.

The chronic hemodialysis program at the
Montreal General Hospital began in 1961
and since then 15 patients have been treated
in this facility. Ten patients are currently
being dialyzed once or twice a week as
necessary (Table I). Our experience with
cannulas is, therefore, with 15 patients,
representing 135 cannula months and over
1000 dialyses. This excludes all patients
with acute renal failure who have been
dialyzed on a short term basis only.
9 From the Department of Surgery, the Montreal
General Hospital and McGill University, Montreal,
Que.
tChief surgical resident, Montreal General Hos
pital.
^Assistant surgeon, Montreal General Hospital.

Fig. 2 .—Instruments used in cannulation. Small
Lister ophthalmic forceps are essential to grasp
the vessels without damaging the intima. Small
sharp scissors are necessary for the careful arteriotomy and venotomy. With the self-retaining re
tractor it is possible to do the operation without
an assistant. The skin hooks are used for the
atraumatic handling of the skin edges.
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T h e B ypa ss A s s e m b l y

The materials used in the cannulation
procedure are as follows (Figs. 1 and 2):
(1) A Teflon tip that is inserted in the vessel.
( 2 ) A moulded silastic tube that is bent to
180°. One end is attached to the Teflon tip
by a crimp ring. The silastic tubing is
placed beneath the skin or in a muscle
tunnel, and the end is brought out via a
small exit wound. (3) A Teflon extension
that is attached to the silastic tubing by a
crimp ring. (1, 2 and 3 are required both
for the artery and the vein.) (4) A Teflon
U-shaped tube that is fitted to both exten
sions to complete the bypass.
O p e r a t iv e P r o c ed u re

Insertion of the cannulas is done in the
operating room. The bypass can be estab
lished in the forearm using the radial artery
and cephalic vein, or in the leg using the
posterior tibial artery and the long sa
phenous vein. The operative area is care
fully shaved and the topical germicide,
polyvinylpyrrolidone-iodine complex (Betadine), is applied.
Local or spinal anesthesia is preferred to
general anesthesia. Separate incisions over
the artery and vein have been abandoned
in favour of a single incision.
Women prefer the incision in the arm
but men have the first cannulation in the
leg. In the arm, the incision, two and onehalf inches in length, is made in the long
axis of the limb over the radial artery at
the junction of the middle and lower thirds
of the forearm. In the leg, it is made on
the medial aspect and again at the junction
of the middle and lower thirds, half way
between the posterior edge of the tibia and
the Achilles tendon. In each case we at
tempt to keep the silastic parts of the can
nulas from overlapping each other, and
prefer to have them come in towards the
vessel from opposite directions. This is kept
in mind as the vessels are being dissected
and the subcutaneous or muscle tunnels are
prepared. If one cannula should subse
quently become obstructed re-exploration
can be carried out with little or no disturb
ance of the other cannula.
In the leg, the incision is carried down
to the deep fascia, which is opened well
posterior to the tibial border; this facilitates
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later closure. The gastrocnemius is recog
nized and the posterior tibial artery is easily
palpated. The artery is carefully separated
from the surrounding structures and care
is taken to avoid damaging the artery wall.
About one inch of the artery is cleared and
hemostasis must be meticulous. The ves
sel is tied off distally with a 4-0 nylon liga
ture. A muscle tunnel is created and a small
exit wound is made in the deep fascia and
skin. The exit wound is just big enough to
accommodate the tubing.
A 4-0 nylon suture is placed proximally
around the vessel and is used for traction
and to control bleeding. A fine arteriotomy
is made, the Teflon tip attached to the
silastic tubing is inserted into the vessel,
and the nylon ligature is tied to hold the
tip in the artery. A locking knot is made
over the crimp ring; this keeps the tip in
the vessel up to the Teflon silastic hub.
If spasm keeps the Teflon tip from enter
ing the vessel smoothly, gentle dilatation
of the vessel with fine forceps will over
come the spasm.
A small bulldog clamp is placed in the
silastic part of the tubing to prevent bleed
ing. The silastic tubing is threaded through
the exit wound, the clamp removed, the
tubing is irrigated with a heparin solution,
and the clamp reapplied. A clamp is never
applied to any of the Teflon portions of the
bypass.
The silastic tubing should now be lying
flat in its subfascial muscular tunnel, paral
lel to the vessel, and pointing up the limb
through the exit wound.
The vein is cannulated in a similar fa
shion but in this instance the silastic tubing
lies in the subcutaneous plane. If the in
sertion is being made in the arm, both
cannulas are lying subcutaneously.
The Teflon extensions are then attached
to the silastic tubing and the U-shaped
piece of Teflon is fitted to the extensions
to complete the bypass. The bulldog clamps
are removed and blood flows from artery
to vein.
When a good blood flow is seen in the
tubing, the operative area is rechecked for
evidence of bleeding and the incision is
closed. Closure is carried out in three lay
ers, fascia, subcutaneous and subcuticular,
each with a continuous 4-0 chromic catgut
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suture. No uou-absorbable sutures are used
and no instruments other than skin hooks
are applied to the skin edge.
Stabilizers are used to keep the bypass
from being too mobile when the cannulation is done on the arm, but they are not
used in the leg.
W o un d C a r e

and

D a il y M a n a g e m e n t

Wound care begins in the operating room
with the application to the incision and
exit wounds of antibiotic-impregnated
gauze. Thereafter, dressings are changed
each day for the rest of the patient’s life.
Careful day-to-day management can be as
important in the long-term survival of the
bypass as the insertion itself.
Dressings are gently removed and any
crusts that have formed around the can
nulas at the exit wounds, are carefully
lifted off. The incision and exit wounds
are then cleansed with a non-allergenic,
anti-bacterial agent such as 1/3000 benzalkonium chloride (Zephiran), chlorhexidine
dihydrochloride (Hibitane) or aqueous Betadine. These agents should be applied for
only a few minutes and then rinsed off
with sterile saline. A dry dressing is then
applied and wrapped firmly to the limb,
leaving only the U-shaped shunt exposed
so that the bright red colour of fully oxy
genated blood can be observed several
times during the day.
The wound care, begun in hospital, is
continued at home by the trained family
on all non-dialysis days.
C o m p l ic a t io n s

Complications should be avoided be
cause they lead either to inadequate dialy
sis or failure of the arteriovenous bypass.
They are as follows:
(a) clotting
(b) infection
(c) venous atheroma
(d) arterial aneurysm
(e) cannula extrusion
(f) allergy to agents used in skin care
(g) vessel spasm
(h) systemic effects similar to those ob
served in an arteriovenous (AV) fistula.
(a) Clotting, (Fig. 3)
The most common complication is clot-

Fig. 3.—Two U-shaped Teflon tubes containing
blood. In the light-coloured tube (left), the blood
is in an unclotted state. The blood in the early
stages of clot formation shows up black (right).
As the clot retracts, a serous layer will be seen.

ting in the bypass. Any of the above-noted
complications can lead to clotting but in
most cases the cause is undetermined; not
infrequently it may be due to mechanical
obstruction in the dialysis unit itself.
The patient may note pain around the
Teflon tip in the vessel. The colour of the
blood in the bypass changes from pink to
black. If left for any length of time, the clot
separates into a black string-like core and
a surrounding serous layer. There is obvi
ously no flow through the bypass and the
following “declotting” procedure is carried
out: (1) The U-shaped shunt is gently re
moved and often the clot can be removed
with it. (2) If flow does not resume after
the removal of all visible clot, a syringe
containing heparinized saline is connected
to each extension and each is aspirated.
The artery can usually be freed of clot
even if there has been no flow for more
than 24 hours. The venous cannula may not
be so easy to clear by aspiration and may
require the application of positive pressure.
(3) If the clot cannot be dislodged, the vein
must be explored and possibly the cannulas
will have to be reinserted.
In our experience, one patient sustained
a pulmonary embolism following the de
clotting procedure, although in probably
100 other instances a small clot has been
pushed towards the right heart with no
evidence of complication.
(h) Infection (Fig. 4)
Infection may be early or late, local or
systemic. In the last year in 15 cannulation
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same treatment applies. If the infection is
not controlled within 48 hours, the entire
arteriovenous bypass is removed. Follow 
ing this, the septicemia usually improves
and the cannulas can be inserted again at a
different site a few days later.
The importance of day-to-day care of
the limbs in keeping infections to a mini
mum cannot be too strongly impressed on
the patient.

Fig. 4.—A grossly infected bypass.

procedures, early local infection (occurring
within 48 hours) has been noted in only
one individual and that in a patient with
severe uremia, peritonitis and septicemia.
Later infections at the site of bypass were
noted in five of the 10 patients presently
on the program; these are probably due to
inadequate daily management of the by
pass site by the patient.
Evidences of local infection are pain,
redness and swelling around an exit wound.
Treatment consists of bed rest, elevation
of the limb, saline compresses and antibi
otics. Most of these infections have been
sensitive to oxacillin or methicillin. When
treatment was started early, a local infec
tion progressed to a systemic infection in
one patient only.
In the presence of systemic signs of sep
ticemia and positive blood cultures, the

Fig. 5.—A radiograph of an aneurysm within
an artery just beyond the Teflon tip.

(c) Venous Atheroma
A venous atheroma is recognized as a
narrowing o f the vein on angiography. The
vein wall is thickened for three or four
inches above the tip of the cannula. Venous
resistance is increased and flow during
dialysis slowly decreases over a period of
weeks; replacement of the venous cannula
is usually necessary.
(d) Arterial Aneurysm
In one patient an arterial aneurysm was
noted as a pulsatile mass that increased
slowly in size (Fig. 5); it was excised b e
fore rupture. The reduced flow in the sys
tem or clotting associated with this aneur
ysm jeopardized the survival of the whole
bypass. The artery was recannulated at a
more proximal site at the time the aneur
ysm was excised. In this instance, the
Teflon tip was probably too small in rela
tion to the diameter of the vessel; thus
proper selection of tips may avoid this com 
plication.
(e) Cannula Extrusion
This complication was not uncommon in
the early stages of the dialysis program.
For several reasons it is no longer a prob
lem. Compared to the previous multiple
incisions, the single incision interferes less
with the blood supply of the skin. M eticu
lous closure of the fascia over the cannulas
has also helped. Furthermore, the amount
of metal used to join the component parts
of the cannulas has been reduced and so
reduced skin erosion.
(f) Allergy to Agents Used in Skin Care
Allergies to the agents used in daily skin
care are quite common. These can be se
vere if the agent used is left to dry on the
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skin. If they are rinsed off after a few min
utes, the allergic reactions can he largely
eliminated.
On two occasions, allergic reactions
occurred and were not recognized; the sub
sequent dermatitis progressed to vesicle
formation and secondaiy infection and the
cannulas had to be removed.
(") Vessel Spasm

This minor complication or inconvenience
may occur early during a dialysis. There is
a decrease in blood flow but the spasm
often subsides spontaneously once the
dialysis is under way. If it seems too slug
gish, the flow may be aided by a venous
after-pump if there is no other obvious
cause for blockage of the system.
(h) Systemic Effects of an AV Fistula

This complication has been mentioned in
the literature but we have not seen it. We
have noted no local changes in the limb
and no alteration in cardiac status that
could be attributed to the arteriovenous
bypass.
D

iscussion

The average duration of the arterioven
ous bypass in these patients is 24 weeks.
In several, the original bypass is still func
tioning and the longest bypass survival, at
this time, is 13 months (Table I). It should
be clear that in talking of survival we mean
the set of cannulas and not the patients.
The longest patient survival at this time is
29 months.
The average flow rate for the bypass in
the arm is 178.4 c.c./min. and in the leg
215 c.c./min. The flow rate in a bypass
that had been in place for 10 months was
195 c.c./min. These figures show that the
bypass in the leg carries a flow approxi
mately 15 to 25% greater than that in the
arm.
The value of higher flow rates is diffi
cult to assess but we have observed that
far fewer declotting procedures are needed
in the leg.
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It can be anticipated, however, that the
higher flow rates will intensify the process
of reactive thickening of the vein wall;
this may lead to venous narrowing and
occlusion as time goes by.
Infection and clotting have been reduced
by carrying out the cannulation under com
pletely sterile conditions, by careful clean
dissection of the vessels, gentle handling
of all tissues, careful selection of the size
of the Teflon tip, delicate insertion of the
tip into the vessel to avoid intimal damage
or stripping, and meticulous care during
daily dressing changes and during hook
up at the time of dialysis. It should be re
membered that this procedure is not simply
an arterial cut-down but the creation of a
real lifeline for the patient.
Su m m a r y

The basic technique of insertion of the
arteriovenous bypass used in the chronic
hemodialysis program at the Montreal
General Hospital is described.
The importance of the day-to-day care
of the bypass has been stressed.
The complications and their control, re
duction or avoidance are described.
R e su m e
Le lecteur trouvera dans cet article une descrip
tion detaillee de la technique d’insertion de la
derivation arterioveineuse utilisee pour l’hemodialyse chronique. La methode originale decrite par
Scribner et al. a Seattle a subi quelques changements. L ’auteur souligne 1’importanee que revetent les details, le caractere meticuleux de la
technique et les soins attentifs dont il faut entourer
ehaque jour le siege operatoire.
Les complications qui peuvent rendre la dialyse
insuffisante ou mener a l’echec de la derivation
sont exposees en detail, ainsi que les modes de
traitement de eertaines d’entre elles, comme coa
gulation, infection, atherome veineux, anevrisme
arteriel, expulsion de la canule, allergie a des
medicaments pour les soins de la peau et spasme
veineux.
Le debit circulatoire dans la derivation, soit au
bras, soit a la jambe, a ete mesure chez certains
malades et ces debits correspondaient avec la fre
quence de la coagulation.
Toutes les personnes appelees, par leurs fonetions, a prendre une part quelconque a la dialyse
devraient se souvenir que l’intervention chirurgicale ne consiste pas simplement a faire une “coupure”, mais bien a creer une veritable ligne de
vie.

M ILLER-ABBOTT TUBE
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SUCCESSFUL USE OF THE MILLER-ABBOTT T U B E *
MERVYN D EIT EL, M.D.,t New York, N.Y., U.S.A,

1934, Miller and Abbott described a
tube they had developed for intestinal in
tubation.1 This tube had two equal lumina
—one giving access to intestinal contents,
the other allowing introduction of air or
8% sodium iodide into a balloon at the
intestinal end of the tube. Later, the lumi
na were made unequal, the greater diame
ter being given to the intestinal lumen for
more efficient aspiration of gas and fluid.
Sivertsen suggested to Wangensteen that
mercury, because of its mobility, be intro
duced into the balloon lumen,2 and Harris3
subsequently described his use of the mer
cury-weighted Miller-Abbott (M-A) tube.
The use of the tube in mechanical intestinal
obstruction was first described by Abbott
and Johnston4 and in colon surgery by Ravdin and Abbott,5 Whipple6 and Hartzell.7
Over the years, in some hands, the
Miller-Abbott tube has been a valuable aid
in abdominal surgery. Smith8 reported on
its use in 1000 patients, with 751 (approxi
mately 75%) successful passages into the
duodenum. In the period July 1, 1964 to
June 30, 1966, using certain techniques
described below and with less and less
difficulty, we were successful in intubating
the small bowel of 98.3% (all but six) of
369 patients.
In

P o in t s

on

P assage

We pass the tube until a point midway
between the 60 and 75 cm. lines is immedi
ately outside the nose; this sets the balloon
at the pylorus. If the tube is passed further,
the slack may allow the tube to curve back
and point away from the pylorus; this pre
disposes to knot formation (Fig. 1). In a
short person, the tube is placed with the 60
cm. line at the nostril; in a tall person, the
75 cm. mark is placed at the nostril.
Next, we introduce 5 c.c. of mercury (but
no air) into the balloon while the tube is
held above the patient so that the mer“ From the Department of Surgery, Beth Israel
Medical Center, New York, N.Y.
(•Present address: 79 Shallmar Blvd., Toronto 10,
Out.

Fig. 1.—The mechanism of knot formation.

cury drops into the bag. The patient lies
on his right side with the bed flat. Topical
anesthetic throat lozenges or the applica
tion of lidocaine hydrochloride (Xylocaine
Viscous®) to the pharynx relieves the pa
tient’s discomfort until he becomes accus
tomed to the tube. With aspiration of
swallowed air, the stomach contracts on
the balloon and carries it through (Figs.
2a and 2h). We have found that feeding,
ambulation, or atropine by hypo do not help
the balloon through the pylorus.
An abdominal plain film is taken four
hours after insertion in elective cases
(earlier if there is some urgency); however,
we keep the patient on his right side (ex
cept for meals or voiding) until a radio
graph shows that the balloon has entered
the duodenum. If the balloon is in a poor
position, we can put the tip of the tube in
the pylorus under fluoroscopy, but this
maneuver is seldom necessary.
We rarely elevate the foot of the bed,
but if there is evidence of a high duodenal
bulb or a long J-shaped stomach (Figs. 3
and 4) this maneuver is helpful. Reference
to a previous barium meal study, if avail* As tra Pharmaceutical Products, Worcester, Mass.
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Fig. 2c

Fig. 2d

Fig. 2.—H.N., a 65-year-old woman, admitted
on April 20, 1965, with a small-bowel obstruction
apparently of seven days’ duration. History in
cluded an appendectomy in 1918, left ovarian
cystectomy in 1921, left radical mastectomy in

1958. (a) Cantor tube used for thick drainage,
(b) The patient ready to be turned on her left
side, (c) Bowel decompressed. On April 22, she
began to pass flatus, (cl) On April 23, the tube was
clamped. Meglumine diatrizoate enema ruled out
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Fig. 2g

Fig. 2h

a right colonic lesion. The patient was tolerating
a non-residue diet and passing stools, (e) April
27, meglumine diatrizoate via tube: initially, loops
appeared slightly dilated, but no delay occurred;
within 30 minutes meglumine diatrizoate was in

the colon, and (f) at four hours, all contrast medi
um was in the colon. The tube was removed, (g)
May 1, sudden recurrence of abdominal cramps;
air-fluid levels (upright film).(h,i) Miller-Abbott tube
was passed to relieve early obstruction in prepara-
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Fig. 2k

Fig. 21

tion for operation, (j) Decompressed, (k) Air added
to the balloon (producing a spherical shape) for
rapid passage. At laparotomy on May 3, the tube
had stopped at a localized midileal stricture; ileal
resection was performed. Specimen showed a cir
cumferential nonspecific ulcer with submucosal
fibrosis. The patient had taken enteric-coated

hydrochlorothiazide with potassium chloride in
the past. The balloon was emptied and placed in
the proximal bowel before closure of the abdo
men. (1) On May 7, the film showed gas in the
colon. Patient was passing flatus. The tube was
clamped. May 8, the patient was tolerating diet
and passed a formed stool. The tube was removed.
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Fig- 3a
Fig. 3b
Fig. 3.—(a) A previous barium meal study showing a high duodenal bulb, (b ) Putting the
patient in the Trendelenburg position promoted rapid passage through the pylorus.

able, will show the course that the tube
must follow and any abnormality (Fig. 5).

Fig. 4.—The balloon in the act of passing
through the pylorus, turning cephalad into the
first part of the duodenum.

Fig. 5.—Reversed duodenal sweep. W hen
the balloon was in the third part of the duoden
um, the radiographic appearance was identical to
that of a tube looped back in the stomach—patient
being prepared for an ileal conduit procedure
(ureteroileostomy).
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Fig. 6b

Fig. 6.—(a) Adhesive small-bowel obstruction, five years after pancreatoduodenectomy with
choledochojejunostomy for pancreatic cystadenomata with common duct obstruction. In an upright
position, the tube falls through the gastrojejunal anastomosis, (b) Progress of the tube.

In a patient with a history of gastrectomy
(Fig. 6), if he is propped upright, the bal
loon will pass readily.
If the balloon becomes lodged in the
fundus, it will fall into the antrum if
the patient assumes a prone position be
cause the antrum is anterior to fundus
(Fig. 7). Concurrently, twisting the tube at
the nose will swing the balloon to the py
lorus. This simple maneuver, important in
intestinal obstructions where forces often
throw the balloon to the fundus, permitted
rapid passage of the tube and prevented
more than 30 potential failures in this
series.
When the balloon cannot be advanced
beyond the pars media of the stomach, in
jection of 400 c.c. of air down the intestinal
lumen, with the patient sitting, will push
the gastric walls apart and allow the
balloon to fall into distal stomach.
While the patient is lying on his right
side, the balloon often will not advance
beyond the second portion of the duo
denum until he turns onto his left side

(Figs. 2b and 2i). After a flat plate shows
that the tube has entered the duodenum
and the balloon has assumed an elongated
shape (cf. Figs. 2a and 2b), the addition of
10 c.c. of air down the balloon lumen will
hasten its passage around the duodenal
sweep and, if extra tube is now fed in, the
balloon will often advance distal to the
ligament of Treitz.
Beyond the ligament of Treitz, the addi
tion of 20 c.c. of air will aid the progress
of the tube (Fig. 2k). If the patient com
plains of cramps, however, as the bolus
obstructs distal small bowel, this air should
be aspirated from the balloon.
The type of aspirate helps to indicate
the position of the tube, but, in long-stand
ing or high-intestinal obstructions, duo
denal or intestinal drainage will be found
in the stomach.
The major advantage of the MillerAbbott over the Cantor tube is its inflatable-deflatable balloon. Increasing the
volume of the balloon causes rapid ad
vancement; emptying the balloon inhibits
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Fig. 7a
Fig. 7b
Fig. 7.—Lateral views showing the anterior course of the tube in the antrum with respect to
the fundus. The tube then turns posteriorly into the duodenal bulb.

progress and allows ready withdrawal. On
the other hand, the major advantages of
the single-lumen Cantor tube are the larger
lumen and holes; it is more efficient in de
compression and has less tendency to plug.
With the Cantor tube, 6 to 8 c.c. of mer
cury are generally injected directly into the
bag before insertion. This tube will occa
sionally stop beyond the ligament of Treitz
because the bolus cannot be enlarged,
and slack remains in the stomach. This lack
of control over the balloon size is the chief
disadvantage of the Cantor tube. If the
balloon of this tube is advanced beyond
an anastomosis, its retraction may be haz
ardous and the tube must be severed at the
nose. Also, despite initial puncture for
mercury introduction with a 21-gauge
needle, the bag of the Cantor tube rarely
takes up gas to an extent that withdrawal
is impossible and intestinal obstruction re
sults.
U ses of the M il le r -A bbott T ube

Elective D eflation of Small Bowel
Before Large- or Small-Bowel Operations
(Figs. 5 and 8)

The tube is generally passed 36 to 48
hours before operation, and placed on low
intermittent suction at least 12 hours b e 
fore operation. The small intestine is col
lapsed (on a tube), easy to handle at opera
tion and especially easy to pack out of the
way in a roomy peritoneal cavity. This fa
cilitates abdominoperineal resections in
short, stout individuals, left-colon resec
tions, gynecologic procedures in the pres
ence of inflammation and adhesions, and
abdominal aortic surgery.
In patients who previously have had
multiple abdominal operations, necessary
dissection of numerous adhesions is facili
tated. In the presence o f adherent, agglut
inated loops, as in regional enteritis, the
surgeon can orient himself quickly by trac
ing the tube when the abdomen has been
opened. This help is valuable in perform
ing an ileocolostomy with exclusion, where
accurate identification of the proximal and
distal loops is of paramount importance.
If low-grade obstruction is present (Fig. 9),
suction is begun earlier than the 12 hours
before operation.
When the hepatic flexure is being mo-
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Fig. 8a
Fig. 8b
Fig. 8.—A patient with eventration of the left diaphragm being prepared for resection of a
carcinoma of the left colon.

bilized during light hemicolectomy, espe
cially in the presence of a densely adherent
neoplasm, the M-A tube, palpable in the
second portion of duodenum, identifies the
duodenum at once.
Repair of L arge Hernias, Inguinal or
Ventral (Figs. 10 and 11)
When the small bowel is collapsed and
the intraperitoneal pressure thereby de
creased, the reduction of contents of the
sac and the repair may be facilitated. Post
operative continuation of suction helps to
maintain low intraperitoneal pressure, and
hence diminishes the thrust against the dia
phragms.
Postoperative D ecom pression
W hile adynam ic ileus is present.—This
is particularly useful if numerous adhesions
Fig. 9.—Extensive regional ileitis with low-grade
obstruction. The tube was placed on suction and
the small bowel collapsed before operation. Fistu
las between adherent bowel loops originated from
a right lower quadrant inflammatory mass.
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Fig. 10.—Small bowel in right inguinal hernia,
pleated on tube.

have to be freed or wide peritonalization
is necessary. Non-distended small bowel
is less apt to adhere to raw surfaces, and
adhesions that do form fix the loops in
gentle curves.
Following small-bowel or ileocolic re
sections—The tube decompresses the proxi
mal small bowel and thus rests and pro
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tects the anastomosis. While the patient is
still on the operating table, the balloon
should be emptied by manual compression
and simultaneous aspiration of the balloon;
the tube may then be pulled back and re
placed proximally before closure of the ab
domen (Fig. 21). Postoperatively, the bal
loon can be reinflated and sent down again
if necessary.
Following colon resections.—By suction,
the quantity of gas and fluid entering the
colon is decreased. When the ileocecal
valve is incompetent, the tube, well down
in the small bowel, will provide a means
of colonic decompression; this is valuable
when, at the time of operation, no other
means of proximal colonic decompression
had been considered necessary.
The tube may be removed when the pa
tient is passing flatus and when abdominal
plain film discloses gas distal to the ana
stomosis and no evidence of adynamic or
mechanical ileus. Before the tube is re
moved, it may be clamped and the patient
given oral feedings as a trial.
Early Intestinal Obstructions
The M-A tube is used when the intes
tinal contents are not yet thick; if the ob
struction is massive, however, we employ
a tube with larger bore such as the single
lumen Cantor tube9 (Figs. 2a-21) or a tube

Fig. 11a
Fig. lib
Fig. 11.—Gigantic left inguinal hernia. The meglumine diatrizoate injected down the tube shows
the contained bowel.
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that embodies the sump-irrigation prin
ciple such as the Anpro long tube,® to pre
vent clogging of the holes or tube with
thick aspirate.
In intestinal obstructions, the tube is
placed on suction as soon as it has been in
serted. The long tube will completely re
lieve most obstructions due to adhesions,
and the fluid and electrolyte balance can be
restored by concurrent intravenous infu
sions.
If the viability of the bowel is in ques
tion, as preparation for immediate opera
tion we pass the M-A tube to function as a
Levin tube; the tube may pass beyond the
pylorus before operation, or, occasionally,
may be placed through the pylorus and
threaded down during operation, for de
compression.
When the obstruction has apparently
been relieved and the patient is tolerating
a diet, meglumine diatrizoate (Gastrografin)
or diluted barium is injected down the tube
before it is removed to rule out obstruction.
If the obstruction persists, as reflected by
large drainage from the tube, meglumine
diatrizoate via the tube may indicate the
site. At operation, we often find that the
balloon has stopped at the site of obstruc
tion (Fig. 2k). If operation is done to relieve
the obstruction after the proximal bowel
has been decompressed, there is no need
to do an enterotomy for decompression by
suction trocar, Devine tube,10 or Baker
jejunostomy catheter,11 and the associated
peritoneal contamination is avoided.
More recently, the Leonard coiled-spring
modification of the Smith (flexible stylet)
tube1214 has proved useful in small-bowel
intubation and enables decompression at
operation without enterotomy. The only
limiting factors in its use may be: lower
abdominal incisions, difficulty in manipula
tion of distended bowel, necessary traction,
multiple upper abdominal adhesions, and
occasional postoperative clogging of the
two suction holes.
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may be determined. Distal to the ligament
of Treitz localization is not accurate, be
cause the bowel is telescoped on the tube.
Radiologic Identification of Small-Bowel
Tumours
Small-bowel neoplasms may be difficult
to demonstrate because of overlapping
barium-filled loops and rapid transit of the
barium stream. The balloon may be passed
to or inflated at various levels, and barium
injected directly into the loop of intestine
(Fig. 12).

Fig. 12.—Patient with recurring midabdominal
colicky pain. She had had a hysterectomy some
years before. Small-bowel study suggested delay
of barium passage in lower ileum, but no lesion
could be delineated. The intestine was intubated,
and the M-A-tube balloon was inflated and ad
vanced until it stopped. Barium via the tube
outlines a tumour, found at subsequent smallbowel resection to be a neurofibroma.
P r e c a u t io n s

Identification of Site o f Bleeding
In rare instances the site of frank or
occult bleeding (for example, small-bowel
tumours or hemorrhagic telangiectasis)1” 17
*11. W. Andersen Products, Oyster Bay, N.Y.

Long tubes should be used with some
caution and should rot be left in place any
longer than necessary in the patient with
hiatus hernia, duodenal ulcer, cardiac ar
rhythmias, pulmonary disease, advanced
age or debility, or emotional instability.
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Fig. 13.—A rare occurrence: knot formation,
probably due to looping on a striking ileocecal
valve, occluding drainage o f tube. The tube was
withdrawn, the knot retrieved through the oro
pharynx and the tube severed.

Here the advantages must be weighed
against the dangers. Esophagitis is less
likely to occur with rubber than with plas
tic tubes. In the patient who, under normal
circumstances, has decreased pulmonary
function, the tube, by decreasing abdominal
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distension, permits better excursion of dia
phragms and better aeration.
At the end of an operation, the balloon
is placed in the desired location and
emptied to prevent advancement. Com
plete removal of mercury requires manual
suction with a 50-c.c. syringe held lower
than the patient with the patient lying flat;
this should be done before the M-A tube
is withdrawn (Fig. 13). The tube is easily
removed even when the balloon has passed
into the large bowel (Fig. 14), if the balloon
is emptied.
The tube should not be taped to the
nose, for this still permits the tube to ad
vance, with increased telescoping of bowel
and with pressure on the nasal ala. Infre
quently, while the lower reaches of the
small bowel are being decompressed, gas
tric distension will occur and require
Levin-tube aspiration in addition.
The suction lumen should be irrigated
with saline as necessary. Patency is as
sured by instillation, two or three times
daily, of 30 c.c. of a 10% solution of papain
(Caroid), a proteolytic enzyme, after which
the tube is clamped for 30 minutes while
the binding mucus is digested. If the small
er balloon lumen becomes blocked because
of inadvertent injection of materials in
tended for the suction lumen, patency is
readily re-established by irrigation with
papain solution.
R esults

f

A

n

Fig. 14.—Balloon in the descending colon can
be allowed to pass out through the anus. If the
balloon is emptied, however, gentle traction readi
ly retracts it proximal to the ileocecal valve.

From July 1, 1964 to June 30, 1966, we
passed long tubes in 369 patients, with the
successful intestinal intubation of 363
(98.3%). This series includes only 44 pa
tients admitted for intestinal obstruction,
but intubation was successful in every pa
tient in this group. (Obstructions due to in
carcerated inguinal hernias were relieved
by prompt surgery, and were not included
in this study.)
In the majority of instances, however,
the tube was used in the preparation of
patients for elective major surgery. The
tube proved its value over and over again.
Postoperatively no patient required surgery
for intestinal obstruction.
A survey of the six unsuccessful attempts
at intubation revealed that: (a) in three
patients, passage o f the tube was attempted

250

TH E CANADIAN JOURNAL OF SURGERY

shortly (12 to 16 hours) before elective sur
gery and, because of potential risk (very
old age, hiatal hernia), concerted effort was
considered inadvisable; (b) one patient,
with vertebral compression fractures sec
ondary to steroid therapy, could not be
turned on her side; (c) in the last two (one
with diffuse peritoneal carcinomatosis), ab
normalities in the pyloric region were re
sponsible for failure, though no specific
local cause was found at subsequent opera
tion. In four of the six patients, the tube
advanced into the duodenum and small
bowel during the postoperative course.
Two patients bled from duodenal ulcers
after operation; this may possibly have
been related to the tube. In both subtotal
gastrectomy was necessary. In the first
patient—who in the past had closure of a
perforated duodenal ulcer, resection of a
small-bowel neoplasm, and appendectomy
—the M-A tube was removed on the second
day after an abdominoperineal resection
for rectal carcinoma; on the fourth day,
massive bleeding began. The second patient
—who had a huge hernia repaired, was
found postoperatively to have had symp
toms of duodenal ulcer in the past.
After removal of the tube, only one pa
tient had complaints suggestive of esopha
gitis for more than five days. There were
no other complications, including respira
tory, attributable to the tube. These were
avoided, we believe, by close observation
and removal of the tube early in the post
operative course in susceptible individuals.
Summary
Techniques that facilitate ready passage
of the Miller-Abbott tube are described.
The inflatable-deflatable balloon permits
control over the location.
The tube has definite value in abdomin
al surgery. The small bowel can be de
flated before operation, particularly in
presence of multiple adhesions, and post
operative decompression can be accom
plished. Early, non-strangulating obstruc
tions may be relieved; late obstructions
require a tube with a larger lumen. The
tube is valuable during the repair of certain
large hernias. There are limitations in its
use, but these are few.
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R esu m e

L’article illustre abondamment les techniques,
basees sur des principes anatomo-physiologiques,
qui facilitent le passage du tube de Miller-Abbott.
On a note les intubations dans un registre pen
dant deux ans; durant cette periode, elles ont
toutes reussi chez 369 malades a l’exception de
six. L’elimination preoperatoire des gaz de l’intestin
grele facilite les interventions electives sur l’intestin grele et le colon, particulierement en presence
d’adnerences multiples et trouve son application
en chirurgie gynecologique et en chirurgie de
l’aorte par voie abdominale. L’elimination des gaz
post-operatoires est egalement utile. Le ballon gonfiable et degonflable permet de localiser le tube
a volonte,
L ’occlusion a sa phase precoce non etranglee
peut etre soulagee; quant aux occlusions tardives,

CARCIN OM A O F TH E DISTAL LARGE
BO W E L
The authors reviewed their experiences with
carcinoma of the distal large intestine over a
period of three decades to test the validity of
the statement that cure rates are not increas
ing. The present study involved 1026 patients
with carcinoma o f the distal intestine admitted
to the pavilion service o f the New York Hos
pital— Cornell M edical Center from 1932
through 1964. Follow-up data were available
in 97.6% of the patients. T he patients were
grouped according to the therapy employed.
Ninety-two and three-tenths per cent o f the
patients were operated upon, and 64.9% had
a curative procedure. More than two-thirds of
the patients were in the 50- to 70-year age
group.
O f the patients with curative resections per
formed before 1960, 40.5% survived five years.
The most common procedure employed was
a combined abdominoperineal resection, with
an operative mortality rate o f 4.7%. Irrespec
tive of the location of the tumour, the fiveyear survival rate was 56.7% with Dukes A
lesions, it was 35.4% with Dukes B, and 24.6%
with Dukes C lesions. Complications following
abdominoperineal resection were frequent, es
pecially those related to the urinary tract.
Perineal recurrence of carcinoma was recog
nized in 20.9% o f these patients.
O f 123 patients having anterior resection for
carcinoma o f the distal colon before 1960,
43.9% survived at least five years. Patients
with Dukes A lesions had a five-year survival
rate of 75.6%; Dukes B, 28.2%; and Dukes C,
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elles exigent un tube de plus grand diametre.
Chez les 44 malades hospitalises pour occlusion
intestinale, toutes les intubations ont reussi. L ’ar
ticle illustre egalement l’emploi du tube de MillerAbbott pour reparer de grosses henries, pour preciser le siege d’henrorragies et pour clarifier l’image
radiologique des tumeurs du grele.
Dans la majorite des cas, on a utilise le tube
pour preparer des malades a des interventions
electives majeures. Aucun patient n’a du etre opere pour occlusion intestinale apres 1’operation. 11
faudra employer le tube avec prudence chez les
malades qui souffrent d’une hemie du diaphragme,
d’ulcere duodenal, d’arythmies cardiaques, de
troubles pulnronaires, de meme que chez les vieillards, les debiles et les instables au point de vue
crnotif. Chez ce genre de patients, le tube a ete
enleve au debut de la periode post-operatoire
pour eviter les complications.

23.1%. Most of the patients who had anterior
resections had lesions located between 11 and
15 cm. above the anus. There was one post
operative death and the perineal recurrence
rate was 12.9%. Perineal resections were car
ried out on 74 patients before 1946 but b e 
cause o f the high incidence o f locally recurrent
disease, the frequent complications and the
lack o f anal sphincter control, the procedure
has since been abandoned.
In patients with inoperable carcinoma o f
the distal intestine, a palliative colostom y was
performed, resulting in an average survival o f
9.4 months. Forty-five patients had an explora
tory laparotomy and biopsy of distant metastases, 44 patients were not operated upon
because o f obvious extension o f the neoplasm
or severe systemic disease, and 35 patients
refused operation.
This study covering a period o f 32 years
reveals that the incidence o f carcinoma o f the
distal large intestine has remained relatively
constant over the past two decades. Operative
mortality in this study decreased from 15.4%
to 2.4%. The improved five-year survival rates
for those patients operated upon in recent
years is a reflection of this decreased operative
mortality. Because of the frequent association
o f polyps— 17.5% in this series— and carci
noma, continued surgical excision o f all poly
poid lesions of the intestine is advised. The
authors recomm end combined abdominoperin
eal resection for carcinoma at the 6 to 10 cm.
level, and anterior resection for patients with
carcinoma above 10 cm.— Glenn, F. and M cSherry, C. K.: Carcinoma o f the distal large
bowel, Ann. Surg., 163 : 838, 1966.
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Library of Medicine, Washington, D.C., as
published in Index M edicus. References to
books should include in order: author’s
name and initials; title of book; number of
edition (e.g. 2nd ed .), title of publishing
house; city of publication; year of publica
tion; page number if a specific reference.
Illustrations
A reasonable number of black-and-white
illustrations will be reproduced free with
the articles. Colour work can be published
only at the author’s expense. Photographs
should be glossy prints, unmounted and
untrimmed, preferably not larger than 10"
x 8". Prints of radiographs are required
and not th e originals. The magnification of
photomicrographs must always be given.
Photographs must not be written on or
typed on. An identifying legend may be
attached to the back. Patients must not be
recognizable in illustrations, unless the
written consent of the subject for publica
tion has been obtained. Graphs and dia
grams should be drawn in India ink on
suitable white paper. Lettering should be
sufficiently large that after reduction to
fit the size of the Journal page it can still
be read. Legends to all illustrations should
be typed separately from the text and sub
mitted on a separate sheet of paper. Illustra
tions should not be rolled or folded.
Language
It should be clearly understood that con
tributors are at full liberty to submit
articles in either English or French, as they
please. Acceptance will be quite independ
ent of the language of submission. If the
contributor wishes, he may submit an in
formative summary of not more than 300
words in the language other than that in
which he has submitted the article. For
example, an article in English must carry
an English summary and may, if the author
wishes, carry a more detailed summary in
French.
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LE JOURNAL CANADIEN DE CHIRURGIE
Toute communication concernant le Journal
devra porter la mention “Le journal canadien de
chirurgie” et etre adressee a l’Editeur, Publica
tions de l’A.M.C., 150 St. George Street,
Toronto 5.
Le journal est public trimestriellement. Le
prix de l’abonnement est de $10. par an ($5.
par an pour les medecins qui sont residents en
chirurgie) et commence avec le numero de
janvier de chaque annee. Un exemplaire isole
coute $2.50 et est payable d’avance. (Nous
serions reconnaissants aux souscripteurs de vouloir bien ajouter a leur cheque le montant des
frais bancaires eventuels).
INSTRUCTIONS A NOS
COLLABORATEURS
Manuscrits
Les manuscrits d’articles originaux, de rap
ports cliniques etc. seront envoyes en deux
exemplaires, accompagnes d’une lettre deman
dant qu’on veuille bien considerer leur publica
tion dans L e journal canadien d e chirurgie. Ils
ne seront acceptes qu’a la condition qu’ils
n’aient ete soumis qu’a notre Journal et qu’ils
ne soient pas reimprimes sans le consentement
expres de l’editeur et l’auteur. L ’acceptation
ou le refus des articles soumis relive du Conseil de la publication. Si la place est disponible,
un nombre limite d’histoires cliniques pourront
etre publies. Les articles seront dactylographies
sur un seul cote d’un papier non ligne, a double
espace et avec une large marge. L’auteur devra
toujours conserver une copie au papier carbone
du texte soumis. Tout article devra etre accompagne d’un resume. L ’orthographe sera
celle adoptee par le dictionnaire Larousse.
Quant a la terminologie scientifique, elle sera
basee sur le Dictionnaire des termes techniques
de medecine ou tout autre ouvrage de refe
rence serieux. Le Conseil de la publication se
reserve le droit d’apporter au texte les changements qu’il jugerait a propos pour assurer la
correction grammaticale et l’orthographe, pour
eliminer d’eventuelles obscurites ou pour rendre la presentation conforme au style du Jour
nal canadien d e chirurgie. Aucun changement
important ne sera apporte au texte sans que
l’auteur ait ete prealablement consult®. Les
auteurs recevront avant la publication des
epreuves d’imprimerie de leur texte, auxquelles
ils sont pries d’apporter le minimum de correc
tions.
Tires-d-part
On pourra commander des tires-a-part sur
une formule qui est envoyee avec les epreuves.
II est important de les commander avant la
publication de l’article, sous peine de devoir
payer un supplement pour une nouvelle com
position.

Bibliographie
Les references bibliographiques seront indiquees par des numeros dans le corps du texte.
Elies comprendront dans l’ordre: le nom de
l’auteur et ses initiales, en majuscules, le titre
abrege du Journal, le numero du volume, le
numero de la page et l’annee. Les abreviations
admises pour les noms de revues sont celles qui
figurent dans Tlndex M edicus de la Bibliotheque Nationale de Medecine, Washington,
D.C. Les renvois aux livres comprendront
dans l’ordre: le nom de l’auteur, ses initiales,
le titre de l’ouvrage, le numero de l’edition (p. ex. 2eme ed .), le nom de la
maison d’edition, la ville ou elle est situee et
1’annee de la publication; enfin, le numero de
la page s’il s’agit d’un renvoi precis.
Illustrations
Le journal accepte de publier gratuitement
un nombre raisonnable d’illustrations en noir
et blanc. Les reproductions de cliches en couleurs seront publiees aux frais de l’auteur. Les
photographies seront imprimees sur papier brillant, ne seront ni montees ni calibrees et d’un
format maximum de 8 " x 10". En ce qui conceme les radiographies, nous demandons des
copies et non pas Toriginal. On devra toujours
lournir un agrandissement de microphoto
graphies. II ne faut jamais ecrire ou dactylographier un texte quelconque sur les photo
graphies. Une legende les identifiant pourra
etre jointe au dos. Dans les illustrations montrant des malades, ceux-ci ne pourront etre
reconnus, a moins qu’ils n’en aient donne le
consentement ecrit prealablement a la publica
tion. Les graphiques et diagrammes seront dessines a l’encre de Chine sur un bon papier a
dessin blanc. Le lettrage devra etre ecrit en
caracteres assez grands pour que, apres reduc
tion proportionnelle au format du Journal, ils
soient encore lisibles. Les legendes devant
accompagner les illustrations seront dactylographiees sur une feuille independante du
texte. Les illustrations ne seront ni roulees ni
pliees.
Langue vehiculaire
II doit etre clairement etabli que les collaborateurs ont pleine liberte de soumettre leurs
articles en franqais ou en anglais, a leur choix.
L’acceptation de l’article sera entierement inde
pendante de la langue choisie par l’auteur. Si
le collaborates le desire, il peut decrire le
contenu de l’article en un sommaire ne depassant pas 300 mots et dans une langue differente
de la langue choisie pour 1’article lui-meme.
Par exemple, un article ecrit en frangais doit
comporter un resume en frangais et peut, si
1’auteur le desire, etre accompagne d’un som
maire plus detaille en anglais.
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The Royal College o f Physicians
a n d Surgeons o f Canada

NEWSLETTER
1. POLICY STATEM ENT OF THE
ROYAL C O LLEG E POSITION IN
RELATION TO TH E PRACTICE OF
ORAL SURGERY
Over the past two years, the College has
given careful consideration to the respec
tive interests of and relationships between
the medical and dental professions in the
practice of oral surgery and the means by
which the best interests of the patient can
be assured. On the basis of this study, the
Council has approved the promulgation of
the following resolution:
“WHEREAS The Royal College of Physi
cians and Surgeons of Canada was founded
for the purpose of providing a designation
that specialists in the medical profession
are properly trained and qualified, and
“WHEREAS The Royal College of Physi
cians and Surgeons of Canada since 1929
has set standards for surgical and medical
training, and
“WHEREAS The Royal College of Physi
cians and Surgeons of Canada has set
examinations in the various specialties of
the medical profession, and
“W HEREAS these standards have been
universally accepted across Canada as de
sirable and even necessary for the practice
of the various medical and surgical speci
alties, and
“W HEREAS the dental profession has now
organized a national body which will set
standards for qualification for specialized
branches of dentistry,
“TH ER E FO R E , BE IT RESOLVED that
The Royal College of Physicians and Sur
geons of Canada believes there must be
co-operation between the medical and
dental professions in the interest of the
best care of the patient. This should be
accomplished by having the suitably quali
fied personnel of each profession collabo
rate in the provision of exemplary care of
the patient. Oral surgeiy like other surgi
cal specialties should be under the super
vision of the Director of the Department of
Surgery.”
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2. NEW RELATIONSHIP OF
CERTIFICAN TS IN THE ROYAL
COLLEGE
At the 1967 annual business meeting
amendments to the by-laws were approved
by which certificated specialists of the
Royal College will have the opportunity
of becoming more closely associated with
the College. This new relationship, which
present certificated specialists will have the
right to voluntarily accept or decline, will
confer on them the right to identify them
selves as specialists by the use of the let
ters C.R.C.P. [C ] or C .R.C.S.[C] follow
ing their names, to full participation in
the annual and regional meetings of the
College, including the right to offer scien
tific papers for inclusion in the program
of such meetings, and finally, to representa
tion at the council of the College.
Full details concerning these new provi
sions will be communicated to all certifi
cated specialists by letter from the Secre
tary in the course of the next month or
two.
3. REGIONAL MEETINGS
Two Royal College regional meetings
will be held in 1967, a western regional
meeting to be held in Calgary on October
26-28 and a French-language regional
meeting to be held in Chicoutimi, Quebec,
September 14-16. The initial notices and
invitation for the offer of papers for the
programs of these two regional meetings
have been mailed to all fellows and certificants of the College in the regions con
cerned.
4. NEW SPECIALTY
QUALIFICATIONS ESTABLISHED
IN TH E FIE L D OF LABORATORY
M EDICINE
The Council has approved the estab
lishment of specialty qualifications in the
following sub-specialties of pathology and
laboratory medicine: Pathological Anatomy,
Neuropathology, Hematological Pathology
and Medical Biochemistry. These are in
addition to the qualification in General
Pathology presently offered at both the
certification and fellowship levels. In the
case of the first three of the new sub-

April 1967

NEW SLETTER

specialties, the qualification will be offered
at the fellowship level only. Training re
quirements and regulations relating to the
examinations in these new specialties are
currently being promulgated, and subject
to qualified candidates applying, the first
examination will be conducted in the new
specialties in the autumn of 1967.
5. SIM S COMM ONW EALTH
TR A V E LLIN G PRO FESSO R
Dr. Angus D. McLachlin, Professor and

ENDOCRINE SURGERY IN HUMAN CAN
CERS. 2nd ed. Paul Juret. 412 pp. Illust.
Charles C Thomas, Springfield, 111.; The Ryerson Press, Toronto, 1966. $18.50.

This well-documented book examines our pres
ent knowledge of endocrine surgery in breast
and prostate cancer. The data are well organ
ized and presented. The author considers all
aspects of each problem. The pros and cons
of oophorectomy for breast cancer are dis
cussed as to rationale, experimental and clinical
experience, indications and contraindica
tions, technique and results of both prophylac
tic and therapeutic castrations. He presents his
conclusions clearly under three headings: what
is certain, what is probable, and what is un
known. Similarly, thorough chapters present
data about adrenalectomy and hypophysectomy for breast cancer. There is an interesting
section on breast cancer in the male.
The author gives specific recommendations
regarding the treatment of patients with vari
ous stages of breast cancer. Many will not
agree with his arguments for prophylactic
oophorectomy but his ideas on androgen ther
apy will meet with general approval. He labels
androgen “a cruel drug” whose side effects are
so distressing as to contraindicate its routine
use in advanced breast cancer.
The second section of this book deals with
endocrine surgery in prostate cancer. Orchidectomy is considered from all aspects, by itself,
combined with estrogens, or sequentially re
lated. He discusses various techniques and
recommends the subcapsular operation. There
is a brief chapter about bilateral adrenalectomy
for prostate cancer. The evidence is examined
and the author concludes it to be inadvisable.
Hypophysectomy for prostate cancer is dis
cussed and the author recommends it. He
suggests that the age and frailty of these pa
tients make intrahypophyseal Y 90 implanta
tion the method of choice.
The third section of the book contains inter
esting oddments. Some evidence suggests
hypothyroidism increases the “cancerous risk”
and he advises against thyroidectomy in pa
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H ead of the Department of Surgery, Uni
versity of Western Ontario, has been a p 
pointed a 1967 Sims Commonwealth T ra
velling Professor. Dr. M cLachlin will visit
the West Indies, Nigeria, Kenya, U ganda,
South Africa and the United Kingdom dur
ing the tenure of this professorship. Dr.
M cLachlin carries with him to these coun
tries the highest ideals and standards of the
practice and teaching of surgery in C an ada
and as such, his appointment does honour
to Canadian surgery.

tients previously treated for any cancer. This
section includes illustrated case reports of his
patients.
The bibliography is extensive, consisting of
993 related references. The index is sufficiently
detailed to aid the hurried reader. We recom
mend the book for all clinicians treating pa
tients with breast or prostate cancer.
A HANDBOOK OF SURGICAL DIATHERMY.
J. P. Mitchell and G. N. Lumb. 86 pp. Illust.
John Wright & Sons Ltd., Bristol; The Mac
millan Company of Canada Limited, Toronto,
1966 .

$ 6 . 75 .

This readable and well-illustrated monograph
would probably have served its purpose better
had it been entitled “Dangers and Precautions
in the Use of Surgical Diathermy”. One can
hardly disagree with the premise stated on the
first page that most cautery accidents occur
because of a “failure . . . to understand the
simple principles of short-wave diathermy”.
The first two chapters in the book on
“Principles of Diathermy” and the “Dangers
of Diathermy” are excellent and should be
read by all surgeons who use the cautery.
Unfortunately the remainder of the book is
a repetitious and over-detailed account of the
various types of diathermy machines and
techniques.
Obviously, from the description of many of
the apparatuses and techniques, this work was
intended primarily for a British readership and
much of its content is irrelevant to North
American practice; for instance, nowhere in the
section on the use of the indifferent electrode
or cautery plate do they mention the various
conductive electrode jellies and pastes which
are in such common use on this continent.
The authors had enough material for an in
teresting article or editorial but there seems
to be no justification for a monograph on this
slender topic. It serves a useful purpose in de
lineating the hazards of this useful technique,
but much of the information is irrelevant to
the practices of a large segment of the Englishspeaking medical world.
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(See also page 261 and advertising page 39)
AORTOGRAPHIE ABDOMINALE. (Tronc et Collaterales). J. M. Cormier, C. Hernandez, R.
Kieny and J. Natali. 119 pp. Illust. Masson et
Cie, Editeurs, Paris, 1966. 65 F. $14.30 (approx.).
Paperbound.

This short monograph describes angiography
of the abdominal aorta and its branches. Intro
duced by D os Santos in 1929, abdominal angi
ography has made much progress since then
and the authors describe it well. The book
starts with an introduction to the different
techniques and briefly summarizes the indica
tions and contraindications for these methods.
Nothing new is said about the contrast ma
terial, the methods of injection and the radiographic tables.
,
The rest of the book is divided into three
parts. The first describes the aorta and its
bifurcation. There are good pictures of
accidental injections, mural injection, dissec
tions, and massive injection into a collateral.
The second part describes the pathology ot
the visceral branches, celiac and mesenteric.
The third part is confined to the renal arteries.
In general, this is an atlas of the pathology
of the abdominal aorta and its branches, The
pictures are of good quality with good legends.
In this monograph nothing but arteriog
raphy is discussed but this is done well and
supported with excellent pictures.
CHEM OTHERAPY OF DISSEMINATED SOLID
TUMORS. Fred J. Ansfield. 128 pp. Illust.
Charles C Thomas, Springfield, 111.; The Ryerson Press, Toronto, 1966. $9.00.

Cancer chemotherapy of solid tumours is at
best a highly experimental form of treatment.
Results are marginal and only the occasional
patient does well, irrespective of the type of
drug that has been given. There is also little
evidence that longevity is increased. This book
is written by a highly enthusiastic ehemotherapist who has had a great deal of experience
with the fluorinated pyrimidines— 5-fluorouracil and 5-fluorodeoxyuridine ribotide. Its con
tents are more a summary of current results
obtained with these compounds than a general
review of experimental chemotherapy. A seri
ous criticism o f it is that the author intimates
that the various “ recipes” he describes are of
proved value and are the most effective re
gimes in use. In addition, his preface suggests
that the book will help all physicians (general
ists and specialists) who have patients with
disseminated cancer. One of the tragedies of
cancer chemotherapy is its occasional indis
criminate use by persons not trained in clinical
pharmacology w h o do not see it in its proper
perspective as one small segment of compre
hensive cancer therapy. The book suggests that
virtually all patients with surgically incurable
cancer should receive chemotherapy. These

compounds, however, are highly toxic, seldom
make patients feel better, and in general must
be used with great care in the light o f a sound
knowledge of the natural history of cancer, its
symptomatology, and the value of symptom
atic care reinforced by compassion and under
standing. Finally, cancer chemotherapy b e 
longs in specialized centres that have staff
who are studying specific aspects of measur
able tumour response. "The few good results
shown in the book may mislead the general
physician or surgeon, persuading him that
these responses are typical.
CLIN ICAL SURGERY. Ear, Nose and Throat.
Consultant Editor: Maxwell Ellis. General Edi
tors: Charles Rob and Rodney Smith. 283 pp.
Illust. Butterworth & Co. (Publishers) Ltd.,
London; Butterworth & Co. (Canada) Ltd.,
Toronto, 1966. $18.00.

This is one of a series of texts on clinical
surgery as it relates to various areas of the
body. It is moderately comprehensive and, in
the main, indicates the place that surgery
plays in the treatment of various otolaryngological conditions. The surgical procedures are
discussed briefly and a companion text on
operative surgery should be used for detailed
technique. The book is up-to-date and has
worth-while discussions of such topics as sur
gery of congenital atresia, hypophysectomy
and ultrasonic treatment of Meniere’s disease.
The chapters on these specialized procedures
are written b y acknowledged leaders who have
had considerable experience. The book is not
intended as an otolaryngological or a surgical
text, but will perhaps be of greatest use to
physicians who are not otolaryngologists but
have a general interest in this field.
EYE SURGERY. 4th ed. H. B. Stafford. 951 pp.
Illust. John Wright & Sons Ltd., Bristol; The
Macmillan Company of Canada Limited, Toron
to, 1966. $22.75.

T he fourth edition o f this popular book keeps
to its original purpose of describing operations
and techniques which the author uses person
ally. As in previous editions, the book contains
many original drawings by the author. Dr. Stallard does not comment on the relative merits
o f various operations but tries to portray the
features o f his own techniques.
Although chapters on reconstructive sur
gery, corneal grafts, retinal detachment and
treatment of intraocular neoplasms by irradia
tion have been added, the book has been
tailored to keep it to its original size. It is diffi
cult to write a textbook in surgery for both
the resident and the busy clinician. The resi
dent in ophthalmology will, however, find
this book a good reference in his early years.
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The practising ophthalmologist will have less
use for it because his methods have already
been selected. His use o f this volume would
be to refer to the Stallard preference of some
particular technique.
FOUNDATIONS OF THORACIC SURGERY. F.
Ronald Edwards. 180 pp. Illust. E. & S. Liv
ingstone Ltd., Edinburgh and London; The
Macmillan Company of Canada Limited, Tor
onto, 1966. $9.00.

From the L iverpool Cardio-Thoracic Surgical
Centre and the University of Liverpool comes
this short, but comprehensive summary of bed
side tutorials, demonstrations and lectures
given to undergraduate and postgraduate stu
dents by F. Ronald Edwards.
It is not intended as a detailed reference
text, and for this reason the precis form and
freehand (occasionally obscure) diagrams have
been used extensively. The symptomatology
and investigation of thoracic pathology, and
the indications for treatment, have been d e
veloped on fundamental embryological, ana
tomical and physiological grounds. No attempt
has been made to give details of complex
surgical procedures but basic principles of
technique are stressed, with occasional “tips”
reflecting the author’s wide experience.
The sections which lend themselves best to
this style of presentation are the non-cardiac
aspects of thoracic surgery. The chest wall,
pleura, mediastinum, pericardium and esopha
gus are adequately covered. However, diseases
of the lung cannot be fully dealt with in a
text of this size. The discussion of pulmonary
function tests is brief and limited. Tumours of
the respiratory system are discussed in eight
pages and only the highlights are touched
upon.
In any text the sections on congenital and
acquired heart disease rapidly becom e out
dated. Here, the author has deliberately em
phasized enduring basic principles o f hemo
dynamics and pathophysiology rather than the
details o f operative treatment. The technique
of transatrial mitral commissurotomy, using
the Ronald Edwards instrument is given welldeserved mention. However, the sections on
aortic valve disease and mitral insufficiency
are inadequate.
This book will serve the undergraduate stu
dent well. T he postgraduate trainee will find
it useful for examination review in non-cardiac
thoracic surgery. It is not intended to inform
the experienced clinician.
HEAD INJURY. Conference Proceedings. William
F. Caveness and A. Earl Walker. 589 pp. Illust.
J. B. Lippincott Company, Philadelphia and
Toronto, 1966. $16.50.

In March of 1966, because of “the relative
lack of progress in the problem of head in
juries” , a Conference on Head Injury was held
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at the University o f Chicago under the spon
sorship o f the National Institutes of Health.
Neurologists,
neurosurgeons,
physiologists,
anatomists, engineers, and others joined "in a
deliberate attempt at cross fertilization” in the
hope that “some o f the recent technical de
velopments employed by the basic scientists—
mathematical models, computor techniques,
electron microscopy, isotopic scans might rub
off on the clinicians, and that they might
awake the ivory-tower scientists to one of the
most serious health problems of our great so
ciety” .
The proceedings include 41 papers on al
most every conceivable aspect of head injury.
The contributions are o f varying quality but
overlap sufficiently to provide complete cover
age of the clinical and experimental aspects of
head injury. There are also 70 pages of welledited discussion that represent the major
schools of thought in the western hemisphere,
a section of recommendations and resolutions,
an appendix and a reasonably good index.
W hile m uch of this material has already
been published, it is useful to have it in a
volume that points to the direction of future
investigation and treatment. It provides infor
mation essential to all those involved in head
injuries, and should be brought to the atten
tion o f non-medical scientists whose help is so
important if progress is to be made in this
field.

KOM PENDIUM DER PRA- UND POSTOPERATIVEN THERAPIE. Th.-O. Lindenschmidt and
E. Carstensen. 449 pp. Illust. Intercontinental
M edical Book Corp., New York; Georg Thieme
Verlag, Stuttgart, West Germany, 1966. DM
49,00. $13.30 (approx.).

In addition to the description o f care before
and after operations, this book includes chap
ters on the diagnosis and treatment of nonsurgical complications of surgical diseases,
such as cardiac insufficiencies, thrombophleb
itis, pulmonary complications, liver diseases
and others. The preoperative and postopera
tive care is described in detail in a style simi
lar to that of “ Current Therapy” . In other
words, one method of dealing with a situation
is usually described in some detail, but other
approaches are not mentioned. Special chap
ters are devoted to pediatric surgery, paren
teral fluid therapy, blood transfusion, and to
complications caused by the therapy. Every
chapter is follow ed by a fairly extensive bibli
ography.
Since preoperative and postoperative care
is covered adequately in most of the mod
ern textbooks o f surgery, a separate book
on this topic is probably not justified. Those
who are especially interested in this field may
not find enough new information in this book;
others are likely to find enough information
in the usual textbooks.
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M EDICAL PRACTICE IN M ODERN ENG
LAND. The Impact of Specialization and State
Medicine. Rosemary Stevens. 401 pp. Yale
University Press, New Haven and London; M c
Gill University Press, Montreal, 1966. $10.00.

Mrs. Stevens, who has occupied lectureships
and research appointments at both Yale Uni
versity and the London School of Economics,
spent two years in Great Britain studying the
problems that rapid changes in medical science
and medical practice have brought to that
country under the National Health Service.
This has resulted in an interesting book, care
fully constructed, elaborately researched, well
written. It is a contribution to social history
and particularly to medical care organization.
The book is divided into six parts: (1) the
“professional background” ; (2) specialism, generalism and the National Health Service Act;
(3) emerging problems: the National Health
Service 1948-1961; (4) the impact of the Na
tional Health Service on medical practice:
the 1960’s; (5) the medical profession; (6)
specialization: problems at the mid 1960’s.
The professional background covers the period
from 1700 to the late 1930’s; part two con
tinues the background with an examination of
the “post war re-alignments” of 1948-1950 and,
finally, the “specialism” of the Royal Colleges
in the 1940’s.
That her research has been thorough is
shown by her care in outlining the develop
ment of medical practice in England from
1858 to the present time—“ One would have to
agree that the slow improvement in the lot of
the general practitioner after 1858 was mini
mal, and it was not until the Health Insurance
Act of 1911 that the economic status of the
general practitioner was improved. This, how
ever, was obtained at what later must be con
sidered a great price, that is, the imposition
of the panel system and the capitation fee
method of payment.”
From this study, the author concludes that
the present svstem is not the child of the 1948
legislation but rather that of the evolution
that preceded it—“the introduction of the Na
tional Health Service was not, however, mere
ly the product of changing social demands:
it was also an attempt to solve organizational
problems implicit in a rapid expansion of
medicine—and medical specialization—in the
1930’s and earlv 1940’s.”
Her impressions and conclusions derive not
onh7 from her own observations but, obvi
ously, from consultations with such academi
cians as Richard Titmuss and Brian AbelSmith, as well as with members of the British
Medical Association, the Royal Colleges, the
College of General Practitioners, the Medical
Practitioners’ Union, the Socialists’ Medical
Association, and well-informed doctors work
ing in the National Health Service.
Mrs. Stevens draws no conclusions but her
findings (and one must conclude that she was
an impartial searcher) confirm the opinion
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of many individual doctors in the U.K. that
the Royal Colleges concluded a separate deal
with the then-Minister of Health, “ the con
sultants looked forward to the National
Health Service with few qualms—the G.P. with
many.” It is the Royal Colleges who must take
the responsibility for the following statement
in the book, “the imminence of the N.H.S.,
with its separate arrangements for each branch
of practice, thus had the somewhat remark
able effect, not of creating one stalwart pro
fession united against bureaucracy but of
reopening the old social division between con
sultants and general practitioners—the oppos
ing views were epitomized in the two medical
journals, one inclining toward the consultant
(the Lancet), the other toward the general
practitioner (the B.M.J.).” The British Medical
Journal stressed the additional role o f the
B.M.A. and the inappropriate nature of the
Colleges as negotiating bodies. Any new group
would “seem to aim at creating antagonism
between two important groups of one profes
sion, a prophecv that was unfortunately being
fulfilled—but the Royal Colleges were so firm
ly entrenched in the field of negotiations and
had been so successful, that they were un
likely at this point to withdraw.”
At the present stage of development of
“medicare” in Canada, where the federal act
has been passed but arrangements by each
province still have to be made, this book con
tains a valuable lesson—public good will be
better served if the profession remains united
rather than dividing into splinter groups each
pursuing its own ends. “ The structure of the
National Health Service showed a clear divi
sion between the administration of hospital,
specialists’ services and the general practition
ers’ services.”
Even though she makes no major judgments,
her report contains obvious criticisms of the
system. For instance, ‘b y 1959, at the end of
10 full years o f National Health Service, hos
pital staffing structure was in turmoil.” An
other lesson can be learned. “Health centres
had been promised but no health centres
sprang up over night. On the contrary, health
centres showed signs of disappearing over the
horizon, for the Minister of Health, concerned
about the more vital need for new housing,
had warned local authorities that no general
construction of a centre should be undertaken.
In the following years, some experimental cen
tres were set up, but the mood for health cen
tres passed.”
THE M ID W IFE A N D THE W ITC H . Thomas R.
Forbes. 196 pp. Illust. Yale University Press,
New Haven and London; M cGill University
Press, Montreal, 1966. $6.50.

From earliest times the mysteries of preg
nancy and childbirth have given rise to super
stitious beliefs that have only disappeared in
recent years as science has answered the
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hopes and resolved the fears associated with
generation. In this series of essays Dr. Forbes,
Professor of Anatomy and Associate Dean of
Yale University School o f Medicine, portrays
the age-long struggle to solve the problems
of natural phenomena. T he industry of the
author is evident in a bibliography of nearly
900 references. The illustrations also are of
great and historic interest.
T he crowing hen and the basilisk and the
biological irregularities of the freemartin and
the ridgeling are shown as they appear in the
pages of history. Pregnancy tests and sex pre
diction, the curative and protective powers of
gems and other stones, and the effect of word
charms both o f sacred and pagan origins are
seen as they affect the welfare of the expectant
mother.
Old beliefs die hard. In the essay on “ The
Veil of G ood Fortune” the author notes that,
as recently as 1954, a sailor who believed that
a caul w ould prevent him from drowning
offered £ 10 for it, and during the height of
wartime submarine activity, there was a bull
market for this superstitiously revered natural
commodity.
The last three essays deal with what is,
despite a popular misconception, the oldest
of all professions: one of them—The M idwife
and the W itch—gives the title to the book.
The author tells how witchcraft was readily
associated with the oft-futile services of the

*

primitive midwife. Recruited as she often was
from the ignorant, the unskilled and the pov
erty-stricken, she was o f necessity prone to
indulge in superstitious practices, and Church
and State reacted slowly in efforts to control
her activities. The author has produced a book
that will attract readers of widely divergent
interests. The enigmas and the problems of
life remain the same, only the answers have
changed.
M ODERN TRENDS IN SURGERY. Second
Series. Edited by W . T. Irvine. 383 pp. Must.
Butterworth & Co. (Publishers) Ltd., London;
Butterworth & Co. (Canada) Ltd., Toronto,
1966. $19.25.

t-

The 19 chapters in this book were contributed
by well-known specialists from Great Britain,
Europe, and North America. It follows some
what the format o f the series “Recent A d
vances in Surgery” . T he objects of the book
appear to be to bring the reader up-to-date
on the literature and current ideas on some of
the more controversial areas o f surgical treat
ment or investigation, and to recount some of
the new developments in treatment. It has
some excellent chapters but has others which
will not receive wide acclaim or acceptance.
The
chapters _ on
“ Progress
in Hirsch
sprung’s Disease”, the review of “ Cushing’s
Syndrome”
and the critical review of
the “Thyroid Function
Tests”
are im-
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pressive. On the other hand, “A New Operaation for Incompetence in the Popliteal Vein”
in Chapter 10, and in Chapter 11 “The In
fluence of Compression in Sclerotherapy as a
Treatment for Chronic Venous Insufficiency”
are not so convincing. Other chapters, such as
"Selective Gastric Vagotomy”, “Radiology of
the Colon and Rectum” , “Bile Duct Stric
tures”, “Cancericidal Drugs”, “The Use of
Hyperbaric Oxygen” , and the “Endocrine Fac
tors in the Aetiology of Breast Cancer” pro
vide interesting and useful reviews of current
knowledge but do not add anything new.
Chapter 9 on “Lymphoedema” demonstrates
an interesting research approach to the prob
lem but the effort to implicate the compres
sion of the iliac veins in the production of
this condition is unconvincing.
The book is well illustrated and well
printed. It would be a useful addition to any
general medical or departmental library and
should be read by candidates for higher ex
aminations in order to be au fait with some
of the latest thinking on difficult subjects.
However, such candidates would need to read
it with discrimination rather than whole
hearted acceptance.
NOUVELLE PRATIQUE CHIRURGICALE ILLUSTREE. Fasc. XXV. Jean Quenu. 280 pp.
Illust. Editions Doin-Deren & Cie, Paris, 1966.
60 F. $13.25 (approx.). Paperbound.

Le vingt-cinquieme numero de la serie du
volume intitule “Nouvelle pratique chirurgicale
illustree” reflete de facon parfaite l’esprit dans
lequel il a ete congu.
L’explicite de son texte, la simplicity du
style, le resume de chaque technique utilisee,
la multiplicity de figures et enfin fapplication
de la methode operatoire sur un cas precis,
font de cet ouvrage une vraie valeur qui enrichit la litterature medicale.
Nous aimerions cependant souligner un
point qui nous semble etre important. Une
discussion ou une critique de la methode illustree et une description des variantes de la
technique utilisee donneraient a ce volume
une valeur telle que la nouvelle pratique chi
rurgicale illustree serait une source de tech
nique et de notions ou tout chirurgien irait
chercher des details avant de proceder a une
intervention sortant de sa routine habituelle.
THE OCULAR FUNDUS. Methods of Examina
tion and Typical Findings. Arno Nover. Trans
lated by Frederick C. Blodi. 154 pp. Illust. Lea
& Febiger, Philadelphia; The Macmillan Com 
pany of Canada Limited, Toronto, 1966. $16.50.

The purpose of this book is to acquaint the
medical student and general physician with
the normal appearance of the fundus and the
ophthalmoscopic signs of local and systemic
disease.
After brief introductory chapters dealing
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with the anatomy o f the eye and methods of
ophthalmoscopic examination, the author dis
cusses the normal fundus and its variations in
myopia and hyperopia, conditions affecting
the optic nerve, conditions affecting the retina
and conditions affecting the choroid. Each en
tity is introduced by a general discussion fol
low ed by a brief but adequate summary of
the ophthalmoscopic findings, including a
differential diagnosis. The most outstanding
feature of the book is the high-quality colour
reproductions of fundus photographs which
portray accurately the significant abnormali
ties of this structure.
This book should be useful to teachers and
students o f ophthalmoscopy and can be recom
mended as a useful aid in the diagnosis of
fundus abnormalities encountered in general
practice.
ORGAN TRANSPLANTATION. Felix Largiader
and others. 220 pp. Illust. Intercontinental Medi
cal Book Corp., New York; Georg Thieme
Verlag, Stuttgart, West Germany, 1966. DM
49,00. $13.30 (approx.).

This book is a thorough review o f the pres
ent state of organ transplantation. The first
part contains a short review o f the history of
organ transplantation, follow ed by a descrip
tion of the rather confused nomenclature that
has grown up around this subject, and a short
outline of the immunological background. The
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various methods employed to induce a better
tolerance of transplanted organs are discussed,
as well as the methods used to detect donorrecipient histocompatibility. The chapters on
artificial organs as adjuncts to transplantation
(extracorporeal circulation, artificial hearts,
and artificial kidneys) are sketchy and dis
appointing. The second part describes in de
tail the experimental and clinical experience
with the various organ transplants, i.e. heart,
lung, liver, spleen, pancreas, stomach, bowel
and kidney.
In one chapter devoted to some legal as
pects o f organ transplantation based on the
Swiss and German law, a lawyer states that
only a small percentage of the population
would object to the removal of organs post
mortem for religious or moral reasons. A ccord
ingly, the hypothesis is established that “ the
removal of single organs for the purpose of
transplantation is permissible, if the deceased
or the next of kin did not specifically object
to the procedure, or the circumstances indi
cate that the deceased person or the next of
kin would not have objected if they had had
a chance to object” . In other words, the physi
cian does not have to wait for specific permis
sion to remove an organ if he knows that the
next of kin will not object to the procedure
for reasons o f religion or similar reasons. The
laws in these two countries are probably more
progressive than the law in Canada.
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The book is well written and concise. The
bibliography following each chapter is exten
sive and well organized. The book, however,
appears to have a certain bias, the introduc
tion says that the most recent developments in
the field of transplantation have come from
the midwest and west of the United States.
With this the author almost completely ne
glects the developments in Paris, London,
or behind the Iron Curtain. The contributions
made by the various groups in the eastern
United States also deserve more space.
PERIDURAL ANALGESIA AND ANESTHESIA.
P. C. Lund. 379 pp. Must. Charles C Thomas,
Springfield, 111.; The Ryerson Press, Toronto,
1966. $16.25.
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anesthesia seems to require a reliable assistant
to manage the airway, while the rotation of
the peridural needle through four planes
seems likely to increase the incidence of acci
dental dural puncture. However, he advances
good arguments for these particular pro
cedures, and supports them with data demon
strating clinical efficacy and a low incidence
of complications. Other points that Dr. Lund
makes—the unreliability of negative pressure
as an indicator in the thoracic area, and the
use of a paramedian approach wherever a
catheter is introduced, will cause many to re
appraise their own techniques.
The book divides naturally and logically
into three parts: a consideration of fundamen
tals and techniques, a section on agents and
instrumentation, which contains much of
value for the practising anesthetist and is high
ly recommended to anesthesia residents, and
the largest section—a thorough presentation
of the possible and recommended applications
and indications for the use of epidural anes
thesia. In addition to its value to anesthetists,
this last section should be required reading
for surgeons and surgical residents because it
would increase their diagnostic and therapeu
tic resources.

This book contains a thorough, dear and de
tailed exposition of peridural anesthesia and
gives equal weight to the arguments for and
against the controversial points within this
method.
Dr. Lund is more than a reviewer, how
ever, and firmly plants himself on one or
other side of any controversy, backing up his
view from his own extensive experimental and
clinical experience. In his preferred tech
niques, experienced practitioners of epidural
anesthesia will find points that vary from their
own technique and may disagree with some.
The use of a sleep dose of an intravenous
OF ANESTHESIOLOGY. Vincent
barbiturate before the induction of peridural PRINCIPLES
J. Collins. 1175 pp. Must. Lea & Febiger,
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Philadelphia; The Macmillan Company of Can
ada Limited, Toronto, 1966. $38.50.

This book is the first of a two-volume revision
of an earlier single work “Principles and Prac
tice of Anesthesiology” (1952). This volume
on “Principles” is remarkable because it ap
pears to be largely the work of one author,
and deals with fundamental aspects, regional
anesthesia, physiological considerations and the
pharmacology of anesthetic drugs. The text is
profusely illustrated, well supplied with refer
ences, and easily read. There are useful sec
tions on such topics as anatomy and applied
physics, brief but lucid. The tabular presenta
tion of local anesthetics is extremely useful,
and is followed by a well-illustrated treatise
on pain, and the therapeutic use of conduc
tion anesthesia. The section on the central
nervous control of respiration omits more re
cent concepts. The subject of blood-gas trans
port is well handled, but the descriptions of
changes in acid-base balance and electrolytes
associated with anesthesia are weak. Cardio
vascular physiology in relation to anesthesia
is well presented, but more detail on changes
within the liver and kidney might have been
included. Despite these criticisms, the book is
highly recommended to residents in training,
practitioners and specialists in anesthesiology.

r

POSTOPERATIVE
CRANIOTOMY
IN F E C 
TIONS. R. Lewis Wright. 166 pp. Illust.
Charles C Thomas, Springfield, 111.; The Ryerson Press, Toronto, 1966. $10.25.

This excellent book on postoperative crani
otomy infections deals with a neglected subject
and deserves the close attention of students
and practising neurosurgeons. As the author
says “In neurosurgery there is no such entity
as a minor wound infection.”
The author discusses his subject in a series
of essays on the various aspects of modern
“safe-and-sound” cranial surgery. The book is
well indexed, well organized and well illus
trated. It is evident from his work that, in
spite of antibiotics and chemotherapy, the
greatest factors in preventing infections are
the skill and judgment of the surgeon. The
total time of exposure, the handling of tissues,
proper opening and closing techniques— all
indications of a surgeon’s capabilities— are
the greatest safeguards against complications.
Routine use of antibiotics before, during or
after the procedure and the routine use of
edema-controlling drugs and so on can never
become a substitute for sound surgical prin
ciples. The author is to b e admired for his
willingness to expose his own complication
rate for the examination of all because only bv
so doing can current methods be assessed and
progress made.
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The author is to be commended for his
scholarly handling of this timely subject.

surgeons engaged in repair and reconstruction
of the orbital region.

REPAIR AND RECONSTRUCTION IN THE
ORBITAL REGION. A Practical Guide. John
Clark Mustarde. 382 pp. Illust. E. & S. Liv
ingstone Ltd., Edinburgh and London; The
Macmillan Company of Canada Limited, Toron
to, 1966. $17.00.

TEXTBO O K OF RADIOTHERAPY. Gilbert H.
Fletcher. 580 pp. Illust. Lea & Febiger, Phila
delphia; The Macmillan Company of Canada
Limited, Toronto, 1966. $22.00.

The author of this succinctly organized mono
graph is an ophthalmologist and a plastic sur
geon.
The major portion of the book is devoted
to the repair of partial and full-thickness in
juries and defects of the eyelids. The remain
der covers the surgical repair of the medial
and lateral canthi, the eyebrows, the orbital
walls, entropion, ectropion, ptosis and epicanthus. The extreme difficulties associated with
the reconstruction of the contracted eye socket
and traumatic telecanthus are emphasized.
The book is profusely illustrated. The line
drawings are excellent. Most of the black and
white photographs illustrate their points ade
quately and the four colour plates graphically
demonstrate the total reconstruction of the
upper and lower eyelids.
As the author states in the preface—this
volume is not an academic reference book but
is a guide book based on one man’s experi
ence. As such, it is an invaluable aid to those

This authoritative book describes the author’s
methods and techniques of treatment. It covers
adequately the broad field of radiation therapy
and the combined therapy of malignant dis
ease.
The emphasis on the use of combined sur
gical, radiotherapeutic, and chemotherapeutic
techniques where applicable and where radio
therapy is indicated, modern megavoltage
equipment, recent developments in radiobiology, and the full facilities of the medical
physics department reflects modem concepts
of the ideal treatment of malignant disease.
In a field where physicians rarely agree on
details of technique or dosage, the authors
convincingly describe their own approach,
then give personal overall results or the re
sults in individual cases.
The “Textbook of Radiotherapy” will be
most valuable to the advanced student, but
will be of continuing value to the practising
physician. It is a welcome addition to the
slender store of useful books in this field.
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Hufnagel, Charles A., Zellos, S., and
Gillespie, J. F„ Comparative Studies of the
Effect of Methods of Sterilization on the
Absorption of Chromic Catgut. Amer. J. Surg.
vol. 109, no. 4, pp. 424-426, April 1965

" IT WAS NOTED THAT THERE W AS
NO GRANULOMA FORMATION
WITH THE HEAT-TREATED SUTURES.”
Gaskin, E. R„ and Childers, M. D. Jr., JAMA,
vol. 185 pp. 212-214 (July 20) 1963.
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keystone in the management
of septic shock
"From the pathologic physiology and our
results, it is our belief that hydrocorti
sone is the most important agent in the
treatment of septic shock. We feel that
the reason equivocal results have been
demonstrated by others is that inade
quate quantities have been adminis
tered. It is an all of none proposition;
either hydrocortisone should be used
pharmacologically or it should not be
used at all. The single error is not to
give enough.”
M adsen, P. R., and T ie ch e , H. L.: O bstet. & G yne c.,
20:56-61 (Ju ly ) 1962.
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overwhelming infection, it has been rec
ommended that a dose of 1 gram or more
be administered intravenously, immediate
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8 hours for three to five days if neces
sary.1-3 Solu-Cortef may also be adminis
tered intramuscularly or by intravenous
infusion. Infants and C h ild re n -W h ile the
dose may be reduced for infants and c h il
dren, it is governed more by the severity
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Books are acknowledged as received. In
some cases reviews will be published in
later issues.
Advances in Surgery. Vol. 2. Edited by Claude
E. Welch. 520 pp. Iilust. Burns & MacEachern
Ltd., Don Mills. Ont.; Year Book Medical Pub
lishers, Inc., Chicago, 1966. $19.25.
Anticancer Agents. Francis E. Knock. 272 pp.
Iilust. Charles C Thomas, Springheid, 111.; Tire
Kyerson Press, Toronto, 1967. $16.50.
Aortographie Abdominale. (Tronc et Collaterales). J. M. Cormier, C. Hernandez, R. Kieny and
J. i\ ata.fi. 119 pp. Iilust. Masson et Cie, Editeurs,
Paris, 1966. 65F. $14.30 (approx.). Paperbound.
The Bone Dynamics in Osteoporosis and Osteo
malacia. Harold M. Frost. 176 pp. Iilust. Charles
C Thomas, Springfield, 111.; The Ryerson Press,
roronto, 1966. $11.50.
Chemotherapy of Disseminated Solid Tumors.
Fred J. Ansheid. 128 pp. iilust. Charles C Thomas,
Springfield, 111.; The Kyerson Press, Toronto, 1966.
$9.00.
Clinical Orthopaedics and Related Research.
No. 47. Cerebral Palsy: Lower Extremity. Editorin-Chief: Marshall R. Urist. 256 pp. Iilust. J. B.
Lippincott Company, Philadelphia and Toronto,
1966. $38.00 (annual subscription, six issues).
The Common Bile Duct. Operative Cholangiog
raphy, Biliary Endoscopy, and Choledochoiithotomy. Clarence J. Schein, Wilhelm Z. Stern and
Harold G. Jacobson. 290 pp. Iilust. Charles C
Thomas, Springfield, 111.; The Ryerson Press, Tor
onto, 1966. $27.00.
Congenital Idiopathic Talipes. James L. LeNoir,
III. 354 pp. Iilust. Charles C Thomas, Springfield,
111.; The Ryerson Press, Toronto, 1966. $24.50.
Funktionsdiagnostik des Gesunden und Kranken
Herzens. Beziehungen zwischen Hergrosse und
Leistung. H. Reindell, K. Konig and H. Roskamm.
294 pp. Iilust. Intercontinental Medical Book
Corp., New York; Georg Thieme Verlag, Stuttgart,
West Germany, 1967. DM 54,00. $14.70 (approx.).
Head Injury. Conference Proceedings. William
F. Caveness and A. Earl Walker. 589 pp. Iilust.
J. B. Lippincott Company, Philadelphia and Tor
onto, 1966. $16.50.
Die Herzkatheterisierung bei Angeborenen und
Erworbenen Herzfehlern. 2nd ed. O. Bayer, F.
Loogen and H. H. Wolter. 316 pp. Iilust. Inter
continental Medical Book Corp., New York; Georg
Thieme Verlag, Stuttgart, West Germany, 1967.
DM 90,00. $24.50 (approx.).
An Introduction to Biomechanics. H. M. Frost.
151 pp. Iilust. Charles C Thomas, Springfield,
111.; The Ryerson Press, Toronto, 1967. $9.00.
An Introduction to Surgical Haemodynamics.
Felix E. Weale. 128 pp. Iilust. Burns & Mac
Eachern Ltd., Don Mills, Ont.; Year Book Medical
Publishers, Inc., Chicago, 1967. $6.60.
Klinische Chirurgie fur die Praxis. Vol. 4. Part
5. Edited by O. Diebold, H. Junghanns and L.
Zukschwerdt. 1194 pp. Iilust. Intercontinental
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Medical Book Corp., New York; Georg Thieme
Verlag, Stuttgart, West Germany, 1966. DM 67,00.
$18.25 (approx.). Paperbound.

Shaft Fractures and Pseudarthroses. Bruce M.
Cameron. 122 pp. Illust. Charles C Thomas,
Springfield, 111.; The Ryerson Press, Toronto, 1966.

Law for the Physician. Carl Erwin Wasmuth.
581 pp. Lea & Febiger, Philadelphia; The Mac
millan Company o f Canada Limited, Toronto,
1966. $18.00.

$

Lower Urinary Tract Fistulae in the f emale.
E. L. F. McConnachie. 159 pp. Illust. Charles C
Thomas, Springfield, 111.; The Ryerson Press, Tor
onto, 1966. $13.00.
The Management of Head Injuries. Walpole
Lewin. 318 pp. Illust. Bailliere, Tindall and Cas
sell Ltd., London; The Macmillan Company of
Canada Limited, Toronto, 1966. $10.75.
Medical Practice in Modern England. The Im
pact of Specialization and State Medicine. Rose
mary Stevens. 401 pp. Yale University Press, New
Haven and London; McGill University Press,
Montreal, 1966. $10.00.
Metabolic Derangements in Gastrointestinal Sur
gery. Bryan N. Brooke and Geoffrey Slaney. 169
pp. Charles C Thomas, Springfield, 111.; The Ryerson Press, Toronto, 1967. $9.50.
The Midwife and the Witch. Thomas R. Forbes.
196 pp. Illust. Yale University Press, New Haven
and London; McGill University Press, Montreal,
1966. $6.50.

8. 00.

Surgery of the Ambulatory Patient. 4th ed. L.
Kraeer Ferguson and Louis Kaplan. 807 pp. Illust.
J. B. Lippincott Company, Philadelphia and Tor
onto, 1966. $18.50.
Surgical Treatment of Congenital Heart Disease.
Denton A. Cooley and Grady L. Hallman. 213
pp. Illust. Lea & Febiger, Philadelphia; The Mac
millan Company of Canada Limited, Toronto,
1966. $13.75.
A Survey of Surgical Shock with Special Refer
ence to Fluids, Electrolytes & Metabolites. Joseph
H. Pollock. 710 pp. Charles C Thomas, Springfield, 111.; The Ryerson Press, Toronto, 1966.
$34.50.
Textbook of Radiotherapy. Gilbert H. Fletcher.
580 pp. Illust. Lea & Febiger, Philadelphia; The
Macmillan Company o f Canada Limited, Toronto,
1966. $22.00.
Verbrennungs-Fibel. Gilbert Hartenbach and F.
W. Ahnefeld. 149 pp. Illust. Intercontinental
Medical Book Corp., New York; Georg Thieme
Verlag, Stuttgart, W est Germany, 1967. DM 17,80.
$4.85 (approx.). Paperbound.

The Ocular Fundus. Methods of Examination
and Typical Findings. Arno Nover. Translated by
Frederick C. Blodi. 154 pp. Illust. Lea & Febiger,
Philadelphia; The Macmillan Company o f Canada
Limited, Toronto, 1966. $16.50.
Ophthalmology. Kenneth Wybar. 340 pp. Bail
liere, Tindall and Cassell Ltd., London; The Mac
millan Company o f Canada Limited, Toronto,
1966. $4.50. Paperbound.
Peridural Analgesia and Anesthesia. P. C. Lund.
379 pp. Illust. Charles C Thomas, Springfield,
111.; The Ryerson Press, Toronto, 1966. $16.25.
Postgraduate Gastroenterology. The Proceed
ings of a Conference held in Glasgow, December
lst-3rd, 1965 under the auspices o f The Glasgow
Postgraduate Medical Board. Edited by Thomas
J. Thomson and Iain E. Gillespie. 330 pp. Illust.
Bailliere, Tindall and Cassell Ltd., London; The
Macmillan Company of Canada Limited, Toronto,
1966. $9.00. Paperbound.
Practice of Intramedullary Nailing. Gerhard
Kiintscher. Translated by Herman H. Rinne. 374
pp. Illust. Charles C Thomas, Springfield, 111.; The
Ryerson Press, Toronto, 1967. $16.75.
Radiation Therapy of Tumors and Diseases of
the Nervous System. Jean Bouchard. 244 pp.
Illust. Lea & Febiger, Philadelphia; The Macmil
lan Company o f Canada Limited, Toronto, 1966.
$11.50.
Rehabilitation of the Hand. 2nd ed. C. B. Wynn
Parry. 367 pp. (and index). Illust. Butterworth &
Co. (Publishers) Ltd., London; Butterworth & Co.
(Canada) Ltd., Toronto, 1966. $21.00.
Scoliosis. Robert Roaf. 147 pp. Illust. E. & S.
Livingstone Ltd., Edinburgh and London; The
Macmillan Company of Canada Limited, Toronto,
1966. $6.75.

FORTHCOMING MEETINGS
ANNUAL MEETING OF THE
CANADIAN SOCIETY
OF CHEMOTHERAPY
The Canadian Society of Chemotherapy
will hold its Third Annual Meeting on May
1-2, 1967 at the Chateau Laurier Hotel in
Ottawa. The program will include a sym
posium on anti-neoplastic agents, a panel
discussion on the rational use of drugs in
clinical medicine as well as contributed
papers. Persons interested in presenting a
paper at this meeting should contact E. J.
Hamilton, Executive Secretary, Box 3341,
Postal Station C, Ottawa 3, Ont.
ANNUAL MEETING OF THE
SOCIETY OF OBSTETRICIANS AND
GYNAECOLOGISTS OF CANADA
Society of Obstetricians and Gynaecolo
gists of Canada will hold its Annual Meet
ing at the Manoir Richelieu, Murray Bay,
Que. on June 16-18, 1967. Further informa
tion may be obtained from the Secretary,
Dr. John L. Harkins, 537 Medical Arts
Building, Toronto 5, Ont.

